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Eg^jgSsl Agna eft , Illuftriffimi, atque 
AmpIiffimiPATRES, quam bonarum artium 
prafidio, & augmento conferrc foletis non 
cura modo , & vigilantia , fed & utilis atquej 
opportuna opera, & efficax auxilium. Flo- 
rentiffimam nempehacin Urbe Academiam 
habetis , Veftraque fuftinetis munificentiao, 
quam unice placendi Vobis viam concivibus 
Veftris intento veluti digito Patres pruden- 
tifsimi monftratis, &dulcefimul incitamen- 
A i tum 



tum praemiifpem addicis , & prsemium ipfum, 
fola meritorum ratione attenta, identidem in- 
dulgetis; Ouo ipfo, & nobis virtutum ftudia 
incenditis,& vetus do&iffime. Civitatis nomen 
fervatis, & maximam apud exteras ipias na- 
tiones gratiam initis,cum clariffimos ex Veftro 
hoc Lyceo Viros promitis , & per ipias rogati 
fpargitis , & elargimini ; ut ea quibus noftra^ 
hatc fecula abundantScientiarum incremen- 
ta , Vos etiam , Veftrumque hoc Athenasunij 
non ultimum quafi fontem agnofcant . Qua 
propter id nobis, quibus hacinUrbenaici, 
Veftroque, Illuftriffimi, ac Ampliffimi Vi R i, 
benefitio meliores inter Scientias educari con- 
tigft grati animi iniungit officium , ut genero- 
fam Indolis Veftrae magnitudinem praedice- 
mus, & Veftrum effe quidquid hac in Urbe a 
doftifsimis, quos Vos ipfi aisignatis Prxce- 
ptoribus noftris didicimus , unanimiter fatea- 
mur . Atque id quidem in primis, quod Opui- 
culo hutc matenam tacit omni titulo Veftrum 
eife nemo inficiabitur ; eft enim harc ipfa Ars, 
quamhicprimum a rudimentis,acaprima_v 
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veluti fcetura excitavit Celeberrimus P.Bo- 
naventuraCavallerius, quem Vos ipfi maxt- 
ma,quafo!etis confiliimaturitate ad Vosac- 
cerfiftis, atque accerfitum impenfa Liberali- 
tate foviftis, Veftrumqueeffeciftis. Crevitilki 
deinde, & ad exteros migravit; undc iam,mu- 
tato non tantum nomine , fed & Analyticarh 
induta fpetiem, & quantum in melius conver- 
fa! Italiae nuncprimiim Veftrumprecatapa- 
trocinium fe denud redux committit tenui 
hoc liberculo excepta, qui primus in omni 
Italia Analyfim hanc ex profeffo traditurus 
prodit, atque vulgatur . Dum igitiir Ampliffi- 
mo VeftrorumCcctui hoc qualecumqueftu- 
diorum fpecimen,quae Veftro hoc in Gymna- 
iio renovantur humillime exhibeo,non qui- 
dem quafi quidquamVobis largiturum me fi- 
fto , fed quod unice Veftrum eft tandem Vo- 
bis ipfis redditurusaccedo,necniiitimidus, 
oblatae fciHcet rei tenuitate perfpecta. Nec 
tamen id mihi minorem fiduciam facit, fore 
fiquidem ut benigno afpiciatis Vultu opufcu- 
lum,quo Veftrum imploro aucTorabile patro- 



cinium;ea nempeeftisClementia, ut qux paf- 
slmVeftro firmanda prsefidiohocde Lyceo 
ad Vos quotidie confluunt tamquam fi Ve- 
ftra non eflent humanifsime excipiatis,at cjua- 
fi non Veftramodo,fed & Veftrum parseuam 
forent potentifsima proteclione tueamini . 
H anc operi huic, hanc mihi ipfi , Patres Uiu- 
ftriffimi,atque Ampliffimi exopto } & fupplex 
pofco,& confido etiam,tanto me auftum aul- 
picio majora , & Veftro digniora nomine , & 
multa, qua Vos veneror obfervantia in dies 
daturum . Deus Optimus Maximus fervet 
Vos diii Illuftriffimi Viri , & Ampliffimi Pa- 
tres, fefici Scientiarum progreffui , Urbifque 
faufto Regimini natos 
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lliwiUintus JjtMaiJjinius, atq\*£il<li3i]Jinm S<r;i-tts, & C/itm 
Gabriel Manfrcdi. 



PRJEFATIO. 



Radimtts in hoc opufatlo Conflmcitoiiem Eqtta- 
tionum "Differcntialium primt (jradus ex col- 
tetlis, C in ordinem difpofitis , &• analytke 
demonflratis fpcciminibtts , qu* clarijfimi 110- 
\ jho hoc *rvo geometr<c 111 lihys fparsim, i:ullo 
qttidem ordtne, nul/aTic methodi ratione habita, prout pafshn 
iwveiiernnt pitbtico funt clargiti. Ac nc quidem totam hauc 

miribusmadbnojbis, quas inflrmas admodum fatemur , adhitc 
imperttia,fcd qttantum hitc ufaue conflet ,incompteta adhuc,V 
mttitla, uthatdevctraciatumahfo\ttuf[l:r.un; cx lis ,qua adnos 
ufqueptrucmrnntinnjeiitis fruflrddcfldircs . At mcr6,aimfiu- 
TatamenexteiK drccmtiaribus admethodt faltcm cxordiumcon- 
fcrtpta , eaque non quidem ordinarim, CS* ad uimm quaji flnem 
coliimantia , fed folo in-ventionis ordtne fcruato iit Literata- 
rttm dtariis,qu-e quotidie mulgantur ditigentijfimc tnferta jint, . 
atfrxcifue in acits Eruditorum, qu<e Lipfi-e accuratiffuntcotlc- 
iioresimprimnnt, ac in aitis Rcgi-eScientiarum Academu,ac 
atibi profient ,faserat, uthtc omnia clarUfimorum wirorit/n-- 
Schedtafmata no-uam omninii artem ctaudentia^fercexcm- 
plis plufquam regults indtcantia in ordmem remocarentur , £r ali 
occultis Anaiytitis fontibus immediate derimarentur ,utfl me- ■ 
thodum comptetam non fuppeditent, id fattim quod contiaent, 
quod ncc modicttm efl ,ncc intttik,fr* tculis poneretur \adcom~ 
modtorem fauiitatem deducerctur , atque ingenslabor ijs dcme- 
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retur, quibus h-ec cordi funt s quem gcn.-ra/iorum regu/arumcon- 
icciur*, & deduBiones fer prcjfa ut plurimiim cxcmpla parti- 
cularia infunguiit ,atquc prxfeferunt ,- diim intertm ClanfTlmi in 
hoc caiculo primi tnnjentoris Leibmtuj opus defcientia hifluiti, 
quo id totum pro renata a principijs ufque dilucidctiir cxpetia- 
mus,atq\otium tanto,tamq\utili operi nccejfarium apprecamtsr. 

Ltheilus itaque nofter Clarifs. Marchionis f&fpitalii celeber- 
rimum opus de Inftte Tartsis exnpiet, non quidem quaf ab il- 
lo fectmdus haberi po§t, /juitanto diftriminis interuai/o ab il/a 
degreditur ,fed quod pofl calculi differcntialis fundamenta ibi 
di/ucide adco perfpcBa tntegralis ca/cu/us, de qua hic trattatio 
qualifcumque inftituiturGeometrUcwfumperagenti fefiftat. Si- 
cutienimfericicujuftvis quantitatum continucfiuentium,hocefl 
rvariabi/wm, flnic il!aflntcujiifi/isCurnj^ordinat.e,fi-vcque- 
n/is a/ia flenes alftgnatur per dijferentialeincalculumflKxio^hoc 
efl minimi incrernenti quantitas, fc njicifsim in nojho calcmo 
integrali, data fluxiene s fln>hdtfferentialiquaMitatein-venitttr 
qnantitas, cuicompetat, atque inde quadratur-e fpatierum,rectt- 
flcationcs curnjarum, cubaturafolidorum,fuperficierumqttccom- 
p/anationes derinjantur^fed&Currvarum mnumerabt/ium,ex 
data Tan%entiumcoitditione,Crquamplurimisalijsproprictati- 
busdefcriptioneset/$:iuntur,quascakuli xntegralis expertibus nul- 
latenus inpoteftate effe credidcrim. HXeaueideoopufculuminor- 
dine adufusintegraltscalculitnhisprxf/andxs difpofmmus,Cla- 
rifs.tfofpita/tumtmitatitquinjariaslaudatioperis fuifeciiones 
pir dimerfos dfferentialis calculi afus difttnguit, titm, quod id 
itm itd pridcmC/ariJs.Carrh ctrrcgie ommnbin operefuo prxfti- 
tent, ctm njtr'o,quod mu/ta ad tntegraiem cakulum pmmen- 
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tia , aualis eft redduclio -equationum dijferentiaiium , &• dfia 
huiup nodi comtnodius m ordinem •vtnire 'viderim ft totum o- 
pus ad earundem dijferentialiiim •equationnm ccnftruClione/iL-, 
referendo dtrigerem . lllud praptered in VI, ommnh Seiliones 
partitus fum. Prima i-viam ofiendit, qua ex datis qu-efit.e ali- 

ferentiaiem perueniri poffit ,- neqtic criim de illis ordtenda erat 
dijfertatio , nifi prius ratione qua ad illas quandoque perduca- 
tnurfatis perpenfa. Poftquam ^ucro ad ealcm tquationcm pcr- 
ducli fiierimiis ,Jiqutdcm algebraitb fiierit integrahilis adfe- 
eundam pertinet Seciionem , qub fpectat quidquidde fpatijs ai- 
gebraice quadrabilibus, cuwis rectiftcakiubustvc. htic ufque fxt 
proditum. Sirvcrbtquatioalgebraiccnonfitintegrabilisfveluni- 
camtantnmtndetcrminatarum, •x>cta»;bas r pr-cterittriujq; dif- 
ferentia!e,quodinomni^quationedifferentialihaherinmjfumejl) 
cantinehit. Ttrtia Seciio confiderat ex iliis ,qu* unieamtantum 
bahent indeterminatamillai tantummodbntquibus dijferentialia 
frbnamdimenftoncmnonfuperant; qnartamero ilias,in quibus 
dijferentialia ad quammis poteftatcm fintelemata . Quinta porrb 
aquaticnes conftruit,qa<eutramq; indetnminatamcumhabeanc, 
feparahiles illa tamen ab in-vicem exiflunt . Sexta demuin-. 
^varias cx iliis prcffequitur , qu<c ftias sie fthi mtttue bnplicitas 
mdetcrminatarum exprctjianes fortiuntur , ut multo opus jit ar- 
tiftao ad earumfeparationcm inflitttendam ,ZS>- conftraCiioncm 
ex indc geometrue deri^vandum. 

Atque hocquidem id totum eft, qnod pr.efenti opnfcttio per- 
agitur , quo fane integraiis calculi prima tantum rudbnent<i_, 
adumkrare frxfumimus , hunc porrii in fnem s t:t fi quis poft 



diffcrentialem ukerikt peigere , &• hanc analyfim iritrinfecus 
perlv.ftrare njtiit, factm ue/uti praferamus, O" prima faltem 
pandamui Tjeftibula , tjuod rurvam fcientiam ingrcffuro rwl- 
lim omnino ufiu ejft nen poterit . Spcramui etemm pofttjuam^, 
ea rite intclleBa fuerint , ifu* prmtipiji ncceffaria judicantcs . 
ex ailis Lipfienftlus explicanda felegimus ad rclitjua etiam^. 
Etjuationes differcntiales primi gradus refpictcntia , tpi* incx- 
plicata re/itjuimus ftratam fore utam, <vet certe fupcrabilem;. 
ncijue cntm omnin, iiu* in a£lis extant profetjui •vcl opportu- 
nuni crar, njelettam pojfibilc , ijuandcr;uidem nonia , C* no-. 
<-va tjuotidie '-vulgantur , nec omnia ftnito hoc , C" tcrminum-i 
haiente opufculo daudi pcffent . Qijtn O a tjuo Tiulgando li-. 
berculo infjlimut acla Annorum 1701., 170 ;. ttd nos per- 
'vcnerunt, ac in t/lii Scbcii&fmata Letbnitzjana MenftutL-, 
Maii, &• /anuarii, f/u<c qttidem fcientittm latc promtrvent, 
&■ fo/a Opufculo fujfkicntem materiam prabcre poj&nt . At 
nobis, ijuibus brcTjitati parendum erat, C" iam totiut. opufcu~ 
li textura erat alfo/uta ab hii fuit abjlinendum , ut &• a\ 
quamplurimii , ca tantion attigiffc conttnti, tfu* Tyronibus 
primam luctm inducere po$nt , tjuorum tttntum gratia labor 
hic cft infttiutus . ... ■ 

Ujum porro calculi ijuod attintt, is fane ingens eft, &■ ad 
emnes Mathcfcos partct , maximo illarum incremcnto proten- 
ditur. Eft enim um<-vtrf* Analyfis nil aliud, tjuam ipfa ge- 
nuina, C* infaUibtlis n^eritatis inrotnund* mcthodni, tpuam 
adeb fi Mechaniai , Staticis , -ftauticis, Aftronomtcts , c<c- 
teriftjtte Mathematicis ufibus applices, innumeram iveritatum 
fegctem tolliges . Atyue hinc tot recentiorum (feometrarum^ 
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in ipfts ctittm Phyfico-matheinitricis traciaribus itrvettta d:- 
riniantur , qu<e nofirum hoc fcculum pra cateris fuenttarum^, , 
arriianaue tncremenro infigne effidunr . Hlnc Horotogierum 
•equaoihras , ilarerum ®~ catenarum wuitas , nauittm op- 
fortunifsima confirtttlio, aquarum pcr cujufvis Jigiira fhrami* 
na fiuintium determinatio, orbiam planttarum exa^iTlm 
in-v:ntio , & plurima.ad huinanos ufus pcrtju.vn nec.fsaria 
derrvanrur '. cerre mareriam humanis crvitiluf^e «fi- 
bus auomodaram hic trddifnros adci w>n dtfflinnas , ut Thi- 
/ofophic-e quam hic 'Bononia in Bitkis Dimini Coin. Mwfigti 
habemtts Academie , rem minimc inutilem oblatures fperemus, 
£?• cur.e quaDamimts ipfeComes fhtdiaThilofofihiHa impense, 
&• generose foucr , & qua DoStifsi/ni Coacademki ea quoti- 
dic augere fludent , quid opportunum fn o inftituti nofiri ratio- 
tie totlaturos extflimemus . Sed e?" itlud 111 primts omni ttltli- 
tate majus cniolumemum accedit, ut recta ratiocinandi tne- 
thodo, C~ continua in id , tjuod agitur antmt adt/er fione , ln- 

'verbis, aut fallactbus mtrvealur conieciuris , fed uer<t ratio- 
nis njim , &• robttr ttbiquc expetat , atque retjuirat . £hiad 
quantj fit uulitatts , & fruCtus non 111 Gcometri-t tantiiM.,, 
fcd & in omni crvtlis hjim commtrcio ncrr.o fani not-, 
<vidtt. ..." : ? 

Jlluti tatdcm hic iteritm , atqv.e iterum tcflatum nintumns, 
opufculum hoc qualecumque aliorum pcnitus co^tratis rcfcr- 
tum i/Iis omnino adfiribcndttm cfie , 0- tribuendum . Dc- 
bentur eiiim omnia ccteberrimarum Leibnttzjj , 'Birnoitllto- ' 
rum Fratrum, Hofpitdiii , Farignonii , C T. Grandi it^, 
B i Pi- 



Tifano Lyceo profefsoris egregij ingenioffsimis irrventiSjTrel 
ex Libns eratis, ^velper Literas nohifcam bumaniffime com~ 
municatis. Ordinem nos addidimus , &• Analyfim ubi de ida 
deeflet , ad eorum utilitatem , qui in hifce mirabilibas (jeo- 
metrU arcanis experiri fe irotettt adiunximus , alids for- 
tajse nommlla , aux huius calculi interiora refpiciunt , aa<t- 
tjue indigefla adhuc njerfamus , fa*vente Deo , puliici juris 
faciuri. 




SECTIO PRIMA. 



do ex datis <}u*ftt* alicupts Line* proprietatibus 
•ullis, ad *attationem iliius Cur-va dijferentta- 
lem yefftt prnjeniri. 




Prima Defititio . 

Uantitarcm quamvis p dari per 
a!iam , vel alias quafvis x, z, &c. 
nil aliud eft, cjuam notum eflo 
quomodo , data hac, vcl his x, z, 

&o ad cognitionem illius debcat 

procedi. Hinc ii cx datis quantitatibus x, Z, &c. 
quantitas p nota fieri poflit opc linc;c detcrminati 
gtneris, vei icquationis determinati gradus, dicc- 
rur pdari per x,z,&c. algebraice. Sin minus, dicc- 
turdari tantiim tranfccndenter. Sic x'— axx, datur 
per x, & a algcbtaice. Peripheria vcroCirculi da- 
tur per Radium raiitiim tcanlcendentcr. 



/-^Uai 



Secunde Defnitio. 

Uantitatetn vero quamvis h; fic dari pet 
aliam cjuamvis k, ut tenia qua:cumque I 
darur 



'datut per quartam m, idem eft, ac codem modo 
cx iecunda k deveniri in cognitionem prima; h,quo 
cx quarta m devcnitnr in cogriitioiiem tcrtia; I. Vet 
clariiis; fi fint quatuor quancirares h, k, ], m,:taies 
ut in prioris h valorc,iocolitera: k fubititucndo m, 
prodcat I,dicerur tunc li ficdari per k,uri datur per 
mi exemplum lunto ax , x, ay , y, quarqua- 

tuor quantitatcs talcs (unt, ut in priori, fi ioco fc- 
cundx x fubitituatur quarta y,prodibit terria ay 

dicctur igicur ax ficdariper x, ut _ay dacurpcn 

y. Nuncquc clarius intclligitur prima definirionis 
hujus expofitio; patct enim, quod ex litcra x dcvc- 
nftut in cogniiioncm quantitatis ax codcm mo- 

do, quo ex lirera y devcnimriiicognitioncmquan- 
riraiis _ay__ , five quantiras ax_ ficcomponitur 

</ai-*y-y J&i-i-xx 
ex x, ur ay cofnponitur ex y,quia ut dara x iu- 

' " V«-+jiy 

notcfcat ax- cadem opcratio , tam gcomcrrica, 

quam arirhmctica- eft iuftiruenda, qua; & inftitui 
debct ut cogniray ad quantitatis ay cogriitio- 

iicin devcniamus. 

De- 
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3 2C Qy at '° diflerentiaiis primi gradus pro 
j[ \, j a]iquaLinea,fivealicuiusLines:eirec[ua- 
tio exprjmens rdarioiiem cjuam habcnc ad inviccm 
prima dinWnrialiacoordinararumilliusLinear.No- 
minc vcro coordinararum inreliigo duas indcccr- 
minatas dar.T narura; ., cjuarum daca Jic poficio ad 
fingula quarfica: Linea; puncla fufficientcr dcccrmi- 
nanda. Sic adx— iydy=ocfta:quariodifferctialispti- 
mi gradus pro parabola communi , quia exprimic 
relarioncm differentialium dx, dy linearum x,8c y, 
quas fummimus pro rec-tis fc invicem in angulo rc- 
&o dccufTanribus ucinCarrcfiana Analyfi moriscrti 
Verum eadcm adx — iydy =o non effer equacio diffc- 
rencialispro curvacxempli gratia, cujus y cjuidera, 
cffcrordinaca, x vcio ciicr {[ibcangens, quia ordina- 
ca & fubtangens nonfuni duarcoordiiiara: pro curva 
deicribenda,cum dara eciamcarum lorigicudine non 
innorefcarpoii[ioipfai-um,qu6 quaiiitx Linea: pun- 
ftaiufficieiircr dcrcrminenrur. 

4 Advertotantum,quod harc differcntialiacoor- 
dinatarum,in omni axjuarionis differentialis mcm- 
bro cundem habitQEa finr numerum dimenGo- 
num,ut fi in uno membro adfiieric dx ! ; inaliisadc- 
rir quidcm.auc dy J , auc dx' dy, aut dxdy', fcd nui- 
libi aderic dy* cancum,vei dy, vcl dydx; uno verbo 
jiullum aderit in aKjuacione membrum in quo dif- 



itf 

fctentiaiia cuudem dimenfionum nutnerum fimu! 
fumpta non efficianr. Ratio evidenscil cxeo^cuod 
mcmbmm in quo quanritates differcntialcs majo- 
rem numerum dimenfionum fortirencur, tut6 dc- 
lcri poffer ex arquatione, effct cnim ca:retis infinite 
minus, ac proindc nil addctct illis. Ha:c (hcis uoia 
funt, ucc alkjuid novi tradimus, unde ad rcm pro- 
pcrances aggtcdiamur modum,c]uo har diffcrctialc; 
arcjuationes ex dacis quibuldam proprietatibus Li- 
nearumfint crucnda: . 

Prep. primd. 

SI detur arcjuatio cxprimcns rclatioucm B T 
fubtangcntis dcfcribcndx cuiva: AD, in axc 
AB,aut fubnormalis BC,aut tangcncis DT,aucnor- 
malis DC, ad coordiuatas AB, BD, & conilautes 
quafvis, aut ad quancicatcs,qua: pct coordinatas, & 
conitantes quomodocumq; dentur; invcnirc arqua- 
tioiicmdiffcrcnrialcprimigraduscurvx dcicribenda:. 

S Quoniam valor fubtangcntis BT in omni cur- 
vacujusaxis fit Unca redta(vocando abfcilias AB~i 
qua; /cilicct in axc ltimmuntur, & otdinatas BD=y) 
cft ydx = s,& BC = ydy = r, & OT=yJd^f_= 

dy <\x dy 

r, & DC~ y v^dvTrJy» = 11 °p us crit tantum hos va- 

lorcs fiibltitucrc in lorisLiterarum s,t,r,n in arcjua- 



tione daraexprimcnte rclationemharum Linearum 
ad. coordiuatas, velad<panritates,qucpercoordina- 
ras, & conirantesquomodocumquedainur^&arcjua- 
tio refultans erit manifefte .-ccjuatio differentialis 
primi gradus curva; cjuxfitar. 

COROLL. 

6 TV X Anifeflum cft etiam talcm arquatioiiem 
XVjL dirTcicntialcm invcntum irifidata a-cjua- 
tio non Literas tanrum s,tj r,n, cum coordinatis,&: 
conftantibus, fed & alias harum loco,vel eum illis 
contiiieretjCjuarumvaloresafligiiabilesiiHt inrermi- 
nis quomodocumquc per dx, dy, & coordinatas, & 
conitantes affectis, quales funt innumera:, ut AG 
pcrpendicularis a vcrtice ad tangentem (cujus va- 
lor cfl ydx-xdy )AHpcrpendiculansperverticemad 
Jdx—tdy 

normale DC (qua-exprimitur— yJr--* - *' 1 * } interccpta 

Vdi'-*dy 

AE intec rangcntcm, & vcrriccm in axe conjugaro 
( qua: eft ~ y^—^y ) & complurcs alia: functiones 

(ut vocant)ipfius curvar, qua: cit tangentis determi- 
nationc cum dcpcndeantjdifTerentialia ilx, & dy iu 
fuis valoribus prcfefcrunt.Nemini puto remoramfa- 
ciet horum valorum inventio pro Lineis AG, AH, 
AE. AG cruitur ex ttiangulorum fimilium TBD, 
C TAG 



iS 

TAGanalogia TD,DB ::TA, AG. Similiter AH, 
eftquarra pollCT,TD ::CA,propter fimiliaCTD, 
CAH. Tandem AE habcbitur fi fiar Tfl, BD::TA, 
adquartam,quiafimiIiafuntrrianguIaT8D, TAE. 

COROLL. II 

7 Ol in^quatione data exprimcnce relationem 
\J Linearum s,t,r,n aut fimilium, quas pne- 

ced.Coroll.confideravimus ad conftantes, & coor- 
dinatas,veladquantitates,qua:pcrconftai]res,&ca- 
ordinaras quomodocumque dcntur, adeflcnt dirfe- 
rentialia ds,dr,dr,&c.citmanifclrum, ctjuacionccn 
qua: orirerur {iibltitutispro <:,r,r,&c. earum valoti- 
bus & pro ds,dr,dr,&c. earuni valoribus differen- 
rialibus , forc icquacionem differcnrialem quidem, 
fcd uon primi gradus, quia ds, dc,dr,&c. includunr 
differentialia (ccunda ddx , ddy. Deber igitiir data 
equatio efle Algebraica, faltem quo ad lineas t,s, r, 
&c. ur differcntialis ajquatio quxfita fir primi gra- 
dus,fecus fier alriorum graduum ; de aiquarionibu;; 
ver6 differentialibus fecundi, auc alciorum ordinum 
agerc non eft animus. 

Exemplum. 

8 Olc arquatio r,s,t,n, - a*, produ&um nempc 

quatuorLinearum,BC,BT,TD,DC,debeae 
effc 



eflc in omni cpa-fire. Line* pun&o cadcm confians 
a*. Subftitutis ergo pro r,s, t, n, earum valoribus fu- » 
pra aflignatis fier ^cjuatio y*dy*-i-y* dx' - aMxdy, 
quf elt xquatio difterentialis curv? <]ucfit.T. Sane fi 
cjucras hujus liflc; iubtangentem ex data hac cqua- 
rionc diflercntiali juxia mcrhodum vulgatam invc- 
nics illam x - iy' . Erit igitur tangens aay^T 

»*-*-Jif— 4 y' l/it-n/*<~ 4 yi 
Subnormalis vero erita'* -f /m^y i ^&uormalis 

/ ~ ~ 

_aay »*-^ a ._ 4y >,(juarum cjuaruor linearumpro- 

duftum eit a* prorfus ut debucrac. 

Exemplum II. 

3 O I fuerit ccjuario r -f x ~y/t~yy >ita ut ttian- 
l3 gulum ACD debcat fcmpcr cfli JiofccIcs,& 
cjus latcra AD, AC fqualia, duTcreiitialis equatio 
erit f fubftituto ydy pto cjuantitate r) ydy -f-x _ 

Ax _ dx 

\/xt-*yy undc ydy _ dx^/xx-fyy — xdx. Si vclis r 
equari ipfi EA , crit ydx - xdy _ ydy five ydx — 
dl ~~ 

xdy - ydy. 
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Extmphm III. 

icQl dcbeat t -+ n c/Tc = a, fubftitutis pro t, & 
O n,earumvaloribus y^dx^dy.j&Yv^dx^idy""» 
dx 

crit (demptis irrarionalibus) equatio quifita yydx* 
-+iyydx'dy* n-yydy-nyyiaVdy-f iyydy'dx = 
aady*dx". Eadem regula fi velis equationem dif- 
fcrenrialem curvx in qua tr 4nn -h yy ~aa erit il- 
la yydic* -i- yydy" -+ 3yydx'dy' = aady*dx*. Si 
porro dcbeat clle DE, ad EA,in rntionc conftnnti p 
ad q, invenro valorc !incc_ ED, cx triangulo EFD 
rcctangulo , qui erir x y/d\^6y, crir aiialogia^ 



xv / cJx--.dy*, ydx — xdy :: p, q, undi: xquatio ab om- 



ni figno radicali explicica erit ppyydx' -i- ppxsdy * 
-ippyxdxdy=qqxxdx' -i-qqxxdy'. 

i Exemplum IV. 

nPI jubeamt clTc in qucfita curva s",x":: a",b", 

fiecequacioy^Vdx 1 " — x"a'"dy",five b ° x ™ 
dx = ady. Quod li malis effc x"-+y "'— s',cqua- 

y - 

tio crit x"dy ' -+ y " dy ' = y ' dx ' . Simi- 
Iiter & fi dccur xquatio c *= y " a " - ", poft fabfti- 
tucionem, & redudtionem ad communem cieuomi- 
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narorem, & divifionem ecjuarionis pcr y" fi extra- 
Iiatur urrinque radix :i numero n denominara , & 
deindc quadrerur urraquc aiquationis pars, reducc- 

tur pet antithefim a:quatio ad dx'~ y a 

dy'— dy*undedx=dy j/y a — t,qux crit 
arquatio curva: guxfilf ad fimpliciores tcrminos re- 
duC~ta. Haud aliter, fi dara arquatio jubcat TB efle 
cjuantamcumq; proporrionalem poil DB & AB fi- 
vc s=x" - ',fier arquario y^—dx-x" - ' dy.Pofiradc- 

nicjue sequariones" ~+ r"~a flcr xquatio y""dx"" , ~ 
-+ y"dy ""'"*- ady^dx". Hre omncs requationes in- 
vcniuntur fubftiruris pro s, r,t , carum valoribus, 
quos fupra a(Iignavimus,&: uroccdcndo dcindc cir- ( "" iB -iJ 
ca arquationes invcnras pcr nas lubirituriones, juxti 
notas rcgulas pro a?quationum reductione. 

Exemplttm V. 

uPl datam axjuationem ingrcdiantur etiarrL. 

l3 quantitates tranfcendentes, fcilicct rranfccn- 
denter tanrurh darre pcr x, vel y, vcl urramquc , & 
conftantes, non crit dirficilius xqu.irionem obrinc- 
re diffcrenrialemjUtfi s=p, fitquc p arcus cujus fi- 
nus fit y in circulo cujus radius fir a, dara quxdarn 
conflans ; quo in calu p datur rranfccndentcr pcr y, 



& conftanrcm a . Opus crir tanrum pro s poueio 
ydx,& fiet dic = pdy arquatio diffcrcntialis quarfira^ 



iiocxjji 1111*-'« »■-""-'•" — r ,z 

coordinaromm quarfica: curvx. Ec patct quoino.fo 
fi p non folum dccur pcr y, fed ctiam e[Tct quanti- 
ras, qu.tdari fupponerencur pcr x, & y , quocumq; 
modo immngiuari iioc Iicear(dummodd non depcn- 
dcat i differentiis fecundis ipfarum coordinararum, 
aur abalciorum graduum diffcrentiis ) ad arquacio- 
nem fempec pervcniacur pro cucva qua-fica , in qua^ 
primi tancum differencia' rcperiamur liccc fignis in- 
rcgralibusimplicica.- finc. Dixi mox quancicatem p, 
fivc arcum habencem pro radio a, & pro finu y et- 
fe incegcale cx ady . Res fatis manifefh cir. 

V»»— yr , . , , 

Sienimfinusell y.finus complcmcnti ent ^ai- y/ ; 
InnganrurfimuIquadracadirTerentialium finus,& 
finus complemenci, fjetque quadrarum diffcrentia- 
lis arcus aady* undc difccrciitialc arcus = ady^. 



in qua primr rancum differencia- repcriunmr cuitl. 
p fic inccgcalc cx cjuantitate ady , ica uc arqua- 




$i arcus ipfc = r 




Pre- 
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SI detur relatio linex BT fubtangentis dcfcri- 
benda: curva: AD cujus axis dcb^at clTe linca 
quanris curva data AB, & ordinatar pcrpcntlicuiares 
ad axcm,fiderurinquamrelatioliiiee;BT adfuasco- 
ordinaras, vcl ad quantirares ,qua: quomodocumque 
denturpcrcoordinata5,&conitanres, invcnirc ccjua- 
tioncm diffcrcnrialem primi gradus pro tali curva. 

i 3 Supponatur per quodvis delcribenda: curv~ 
punctumDordinara DB eique infinite proxima db, 
quc cum priore inC conveniat pun£to evolutccur- 
V* AB, voceturque AB = x,BD= y, BC radius cir- 
culi ofculanris axim in punfto B fit — q. dG = dy, 
Bb=dx,producarurquc Bb rangensaxis donec cuni 
tangcntc per D cocat inT,eftmanifcItum fore DG 
quartam poll CB,Bb .■: CD,undc erit= qdx-f-yds. 

~~~ 

Unde propter fimilia Triangula dGD, DBT erit 
BT = qydx — hyydx. In data igitur a:quationc ex- 
~dy 

prtmcntc relationcm coordinatarum ad BT, pro s, 
iive pro BT fubltituatur hic valor , orietur manife- 
flc ajquariodifFercntialis quajfira: curva:. Si ponatur 
curva cadcrc ad parres E,hoc cft ad partcs ad quas 
axis concavus cft , fubtangens BV racile cruetur 
qydx— yydx, vcl yydx— yqdx. 
qdy q<iy 

co- 



COROLL. 



i4T_TJc quoque fi iii ax]uarioiic daa cxprimen- 
JlI te relationcm iubtangcntis s ad coordi- 
natas, ve! ad quantitates, qua: dcnturpcrcoordina- 
tas,&conftantes adefict ds, arquado rclulians, iub- 
ftkuto pro ds ejus valorc comincrct ddy,vcl ddy, 
unde non effct primi gradus . Et.fi hic quoquc da- 
rctur non cjuidem Jubrangenris 3 icd iiircrccpra:iiirec 
raiigentem, & liueamquxperpendicidarirerdudtur 
ad EC pcr C, reIatioadcoordinatas,vc[ad quonio- 
documquc datas per coordinaras & conitantes,(cm- 
per facile erit ad equationem pervenire, eft cnim hax 
intcrccpta CR.= qqdx -t- lqydx -+ yydx = r, cjua^ 

fubfUcuta in d.ita arquationc loco iitera: r nifi adfit 
ill xquatione dr, orietur qua:iira arquatio. Idemquc 
de aliislincisdicendum eft,qua: ex tangente dcpen- 
dent,qua!iseilctpcrpc[idicu!ans a punilo Cad tan- 
gcntcm, & innumcra: tales. 

Exewplum. 

ij ,\ Ddaticitculi AJ3 pcriplieriam ranquarru. 

±\_ axcm curvam dc(cribere,cu)usJubtangens 
BT, fit cqualis ordinatx, iu ut iit ubiquc s = y . Si 
pr©sponas qydx-fyydx, &pro q ponas a cou- 



ftanrcm ex narura, circuli fiet arquarb adx -+ ydx 
—a.Ay. Si ver6 ad eundem axem defcripra; curva: 
lubtangcns dcbcar cflc ad y in conllanti tatione a, 
ad b, ita ut ay = bs, crit a:quatio abdx -+ ybdx 
^aady.Si cfle debeac tai igens DT — t -a,fi« equa- 
liofinvcntovalore ipfius t, qui propter criangufum 

rcttallguIlIOBTcIt / M jF )I di , -+y*d«'-naynli'-i-aayjrd>-'J 

pro curva quadita dx =dy^, _ aayy .aur quodidciu 

_ _ ay-tyy 

cft, dx - dy ,/ ai-aay . 

ayy-.yi 

Extmphtm I/. 

i«PI ,cxiftente axe AB curva auavis data,dcbcat 
, ij curva duccnda AD abfcindcre fubtangentcs 
BT seauales radiis ofculantis circuli in corrcfpohdc- 
tibus pundtis axis, hoc cft fi debeat efle s = q,a:oua- 
tio crit dx :r qqdy. 5i iubtangens debeat crficerc- 

yq-,Yy 

x-\-y, five data cquatio fit s = x -+ y, ciit quarfira 
qydx-+yydx:rqydy -+ qxdy .Si fubtangcns s de- 
beat cflc ad fubtangeutem ydx (quam habereccm- 
"d7 

va quxfira, fi axis ejus in rciSam diftendererur ) in, 
rationc conftanre a ad b, cffer a^uatio aqydi, 
=bqydx-+byydx,quocafu(ucin aliis multis qui 
D oc- 



occurrcrc pofluntj diffcrenrialis aiquario ftatim rc- 
ducibilis eft ad algcbraicam, provenir eiiim, divifo 
urrobicjue per ydx, aq = bcj -f- by,&c y — acj — bq ; 

b 

deber igirur radius ofculi Cl) produci in D ira ut 
BD fit ad BC,ut a— b ad b utficinveniaturpundhim 
Din curva AD conftitutum, cujus fubtangens BT, 
fit ad fubtangcnccmquamhaberci ficjus axis AB in 
rcftam abircr (ui variata ablciflarum quantirato) 
uc a, ad b. 

Tropofitio III. 

fijfri. dari fupponarurrelatiofparii ABD curva quf- 

fita ejuiquc coordinaris comprehenfi , vel cur- 
\q AD, vel (olidi orricx rotarionc curva* ipfiusqua:- 
fita: cicca axium. aiccrucrum, dacamvc cjuomodo- 
cumque poficione rectam, auc fuperficid, qua: ex 
rali revolutione fit oricura ad fpatia qusvis, vel li- 
iieasjqu.-c per coordinaras, &conftanccs quomodo- 
cumque deurur, invenirc arquarioncmdifferencialem 
primi gradus curva: qua:fita:. 

17 Ordinara-BD, ducatur infinicc proxima bd, 
& DF, infiiiire proxima df; eric fpariolum DBbd 
elemenrum fpacii ABD-ydx, unde vocando p fpa- 
rium AliD cric dp = ydx. Similiter iparium inmii- 
rc parvum FDdf, quod eft clcmcntum fpatii ADF, 
eft^xdy,quare,vocandoqfpariuADF,eritdq=xd)'-. 



Lincola vcro Dd ^di^+dy* erit clementum curvte 
AD, ouam proinde vocando r,erir dr — VdK^+d)» - 
Si aurem. ratio radii ad fui circuli inrcgram circum- 
fcrcnriam vocctnr ut a ad b, concipiatur autem fi- 
gura ABD in gyrum ferri circa immotum axcra. 
AB, &ficunaaua:visordinaraBDcircu]um cujusilla 
iit radius dcfcribere, erit hujus eirculi rota cjrcumfc- 
rcntia— hv, qua: dudta in radium datduplumarce. 

citcularis, unde hxc area fiimra cft byy, dufta au- 

rein hac arcain altitudincm infinite cxigoam Bb, 
fir byydx clcmentum folidi zx rotatione figura; 

ADB circa axem AB gcniti,i]uod folidum vocando 
s,crir ds ~ byydx . Nec abfimiliter rcpcdcmus,quod 

vocando t folidum , quod fit cx gyro figurar AFD 
circi axem AF , crir futurum cjus difTcrcnrialc dt 
=bxxdy. Supcrficies porro orta cx rotarionc AD cir- 

ca AB Iiabet pro elcmento produttum ex Jineofav 
Dd pcr rotam circuli radium DB habcntis pcriphe- 
riam circulariter du<Ha, hoc cft bys^d^Tdy-jquarc 

du =: by .i*. -my fi u fit hxc fupcrficies, & codem 

prorsus modo dv = bx^-^dy fi v concipiaruc 
1 D z cfle 



as 

efic fuperficics orra cx rotadone AD circa AF. Ad 
inveniendam igitiir xquationcm diiTcrenrialcrn cur- 
V* cum datur rclatio quantitatum p, q, r,&c adco- 
ordinaras,vel ad quanritates, qux dantur per coor- 
dinatas,diflerenrietur iquario data cicprimens hanc 
relationem , & loco diflcrenrialium dp , dq , dr, &c 
ponantur mox invcnti valores,erirquc aajuatio dif- 
icrcntialis primi gradus pro curva quarfita. 

COROLL. 

1 8 2C Qyationetn igi tur datam, nc ingredian- 
J 1 j tur quancitates per dx, vcl dy compo- 
firar,quales funt fubtan^cns,iubnormaIis,& rclique; 
quamm determinatio a rangentis dctcrminationc 
pcndet, quafquc prima propofitione confideravi- 
mus, tunc enim in djffcrentiationc, cjua: debec ha- 
beri, adeninc ddy,ddx, cfficicntia arquarionem pro 
curva cjua:(iia , non primi gradus, fed alcioris . Sed 
& alios cafus dari concingir, quibus arquacio per re- 
gulam rcadicam rcpcrta, primum gradum cxcedar, 
ut ii arquacioncm dacam ingrcdiancur quanticatuin 
p, q,&c. altiorcs porcltaccs pp, p 3 , aut eciam earum 
productum ppq, pr, &c. polt quarum quancicatum 
diflcrcnriarioncniquaiirit.itcsiplas p,q, traniccndcn- 
tes, adhuc in arquatione remanete necetle eft,unde 
ad tollcndas illas, nova fic opus differenciacionc . Si 
quauricaces datar pcr ddx ,vel ddy arquarioncm da- 
tam 
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tam ingrediannir,aut quanrirates per altioris gene- 
ris diffcrenrialia exprcffe, idem fuceedet, Sc in plu- 
ribus alijs cafibus, quos fingillacim diftinguerc lon- 
gura eflct . 

Extmfkm. 

» 9 C 0'idum quod fit,cx figura quarfira AD circa 
lJaxemABrotata,dcbctcflcc£]uaIe eiquodcirca 
axem coniugatum AF rotata pariter producit, fcili- 
cett=s,8rdt=ds,five yybdx = xxbdy; ccg6 dif- 

ferenrialis cquatio quamquerimuserir xxdy-yydx. 
Si aurem folidum ex rotationc figura: circa axemj 
AB debeat efle arquale folido, quod liabeac pro al- 
titudine conftancem a, & pro bafi planum arcjualev 
complemcnto figurar quariine , iive a-quale Jpatio 
AFD, hoc eft a;quacio data fit s = aq , & ds = adq, 
fubftiruris pro ds, & dq eorum valoribus orietur 
yybdx = axdy, & yybck = laaxdy. Si fpatiurru 

ABD debeac efle ubique arquale redangulo conftan- 
tis in curvam AD, vei prr ar, crit dp = adr, unde 
ydx = a/di.-Hlj", & inde dx = ady . Si lolidunx. 

aar conftantis quadraci in curvam dcbcac arquarev 
(olidum s, fivc aadr = ds cri r yybdx - aa^.-i-dy, 

crit 



crir poftqilam quadrando futdas quantitates redu- 
xerimus, & alia de tnore percgeriinus di = ia'dy 
Jybb — 4»«. 

£xemplum II. 

loOIfumma cuborum coordinacarum aquarej 
debeat folidum ex tevolutione ABD circa 
ABjCrit s = x' -+y',& ds, five yybdx = jxxdx -+ 

jyydy, vcl yybdx = Gaxxdx-^ Gyyady. Quod fi 
fblidum illud s debcat cflc ad cylindrum baiis cir- 
cularis DB altitudinis vcro AB ut x, ad y , erit 
s,byyx x, y, unde fadta axjuatione byxx =: s,& 

bxxdy -+ ibyxdx - ds — byydx, & babetur cqua- 

tio qucfita xxdy -+ iyxdx ~ yydx . Si /iipei ficics 
Jolidi s, qua; eft u ad fummamquadrarorumexco- 
ordinatis, conrtantem rationem ictvarc jubeatur 
quam a ad c,cric data arquaiio cu = axx -+ayy,un- 
de cdu = iaxdx -+ iaydy lcu cby Jdx-<-dy. 
= taaxdx -f laaydy, & quadrando ccbbyydx* -+ 
ccbbyydy'=.4a*xxdx'-+ 43'yydy" -+ 8a*xydydx. 

COROLL. 

uT^X methodo qua utimur ad cruendas has 
Mf scjuationes diffcrentiales cum datur relatio 
fpa- 



ipatii curva quefica comprehenfi ad coordinatas,fa- 
cile eft invenire icquarioncm differcnrialcm primi 
gradus etiam in curvis quarum axis fic dara quarvis 
curva, quando dcrur a:quario, qua: fpacu magni- 
rudincm,aut curva? ipfius longitudinem adcoordi- 
naras,veIquanritaces,qua:percoordinarasdencurut- 
cumq;rcferar,dummodo(quodprolineis adaxesre- ^ ^ 
£kos relarisadnotavimus)n6appareanr,aurfpariotu, ™"' 
aut curva; ipfius alciores dimen/iones , iu equarione 
daca, & non adfinr alie quaticates, que per dx,Sc dy 
dcncur, qualis eiTec fubtaiigens , & alia: a tangentis 
dctcrminationc pendcntcs . Si cxempli caufa velis p,-„_ 2 _ 
curvam AD fuas correfpondences in axe ordinatas 
AB -i- BD ex a-quare; invciica DG ~ qdx -nydx fi ba.ij.) 

q 

ejus quadraco addasdy*eritDd elemenrucurveAD 

= y / qqdx.. + yyd x-^iqyd ^.qqdy-' - dy -r dx CX hy- 

q 

pocefi. Qu.x arquario rcduccrur ad dx — taady , fi 

yy^Tiay 

curva AB , qua* axis eft, jubeacur effe circulus radio 
a defcriutus. Si elemencum fparii ABD qua?fiveris, 
erir (fubdu&o CBb = qdx ex CDG quod cil 

?zqqdx -■■ yydx -+ iqydx) reliquum rrapeziolum 

DdbB clcmcntum quarfitum — yydx -± iqydx,un- 
__ 

dc 



de & xquationes eniere in promptu etit cum dabi- 
tur proprietas fpatii quod quxftta curva ad axem, 
cutvatum pofita dcbcat contincrc . 

Propefaie IV. 

J. T"X Efcriptis infinitisQirvis algcbraicis fimilibus, 
I / &'circa darum axcm AT, punctumque in 
illo Ajfimiliterpofitis, axcmquc in uno , pluribufvc 
pun&isLiecantibus,afl'umptoquc in eatumunaqua- 
qucLE,LGarcuLE,LG cidcmdarc conftanti a ubi- 
quea?quali;queritur curva:ficdefcriura:BEGaK]uatio 
diflerentialis primigradus. 

i i Quamvis .Tquarioncs,diffcrcntia]cs curvarum 
ingratiamtantum conftru&ionis ctucndx hic confi- 
dcrcnius,qucm fane in ufum inuttle videri poifct hic 
curvc BEG arquar. diffcrerialcm quercre,cujuscoitru- 
ctio,ex hypotefi, affumptis arcubus LE, LG date a 
xqualibus expcditur , invenienda nihtlominus ett 
h.-cc .-cquatio, qua: viam itctnir,qua in huiufmodi 
innumeris cafibusadaKpiarioncsinvenicndasgradia- 
mur,fimuIqueThcorematum> haud contemnendo- 
rum,fons eft, & origo. 

ij Nominc cutvarum fimilium intclligimus 
curvas cjuidcm nature, in quibus Parametri, five 
confrantesiuntineadcmrarionc. Hincfi curvarum 
xquatio unam tantum conftantem fiuc parametrum 
contincat, ut parabola ad axem , & vcrticcm axis rc- 
Jata 



lara erunc omncs paraboli ad uniim axem, &: axis 
vcrricem relara: inviccm fimiles. Sed fi curvarum 
a;quacio duas , vcl plurcs conltanccs ioclucUt, ur cl- 
Jipfis,erunr fimiles illx in quibus fingul.r parametri 
unius, ad fingulas paramecros homologas alterius 
caudem fervabunc rarioncm- 

14. Auumproigirurquovisr)uni3o E io dara cur- 
vaBr.G, cicjue inrinitc proximo G, ducanrur per E, 
& G curvaj gcnicriccs EL , GL , perquc pundum A 
juiig.-itur AE curva; LG occurrcns in F, & per E 
ducarur EC rangcns curvam gcnicriccm. EL in E, 
juugaturquc AI parallela ipfi EC, producaturquo 
EG fariccula curva: BEG donec inT fccer axemAB, 
rangaccjuc fic datam curvam in E, & lecec AI pro- 
dudam,fi fuerit opus,inH. Dara hac tange nre.no n 
pocerit latcre a-quacio diffcrentialis curv.r propofi- 
to:,ur mox paccbic. Ponamus curvasEL,GL,oiiuiciq; 
rcliquas il)isfimiles,ad axcm AB,pundrumq; in illo 
A rcfcrri,per ordinatas angulum tjuemviscum axc 
fariences . Efto igirur pcr E ordinaca EO,alfunian- 
nirque AO — x, OE=: y ordinarc curve data; EG; 
Subtangens icaquc OC curva: LE in puncio E vo- 
cerur s, & tangens EC vocctur r; parameter autem 
quarvis lineeEL vocetur — z,conIiansquidcm rcfpe- 
Ccu divcrforum in cadcm curva ELpuiKtorum, fcd 
variabilis rcfpeitu divcrfirum curvarum EL , GL. 
Clarum elt,ex natura cutvatumfimiliuincircacuii- 
dem axcm, idemque in iilo punCtum fimilircr fo- 



tarum forc ut patameter una u"ric_ EL ad homolo- 
gamprametrumlinc?GL,ita EL, FL, five z, ZH-dz 
:: a, ad FL, qu_ proinde erit az -f adz, ex qiu de- 

mendo GL _: a, reliquum crit adz , — CF. AE 

veroponatut = u, & quoniam irerumz, z-fdz 
:: AE, AF, cric AF_ uz -+u_z, unde EF — udz. 

Sed ttiangula EFG, EAH funr iirnilia, eo quod FG 
tangens curva; LF in punc"toF{quod pun&o E fimi- 
liter pofirum eil ptoptcr rectam AEFJfir paraileko 
langcnti EC,& linea: HA , igirur HA — a, quod 
conitt_ftionem eleganciffimam fiippedirar, qua in 
curva BEG pcr darum punctum E quodvis caugens 
ducatur , duda AH pcr A parallcla rangcnci qux 
pcr E ad genirricem curvam EL incliuatur, & af- 
lumpta AH — conitanri dara; a , iic enim ian&x, 
EH rangcns crir. Triangula porro ECT, HAT Tunr 
fimtlia, crgo EC, AH : : CT, AT, & dividcndo EC 

— AH, AH :: AC, AT, fivct- a, a :: s _ x, 
AT _sa — ax, unde dempra OA = X, reliquum. 

OT = sa — xr iiibrangens curvar propoiira: BEG, 
i— j 

cjua: cumex canone univeriali fir = ydx, erit sady 

— Xtdy- tydx - aydx,in qua _quationc figna pof- 

funt 



Jutic cfle varia , pro varia pancti O pofitionc refpe- 
dtu puniSi A . Pofiro dcinde abiciflam quamvis cur- 
VC LE efle PA = q, & cjus ordinaranj PQJn angulo 
QPA ipfi EOA arquali efle = r , invciiierur valor 
fubrangcnris,& rangentis pro quovis pan&o Qcur- 
vx cxprciliisper q, r, & conftantcm unam, vcl pJu-_ 
rcs intcrquas adeffe porerirconftaiis z ( conftanrcs 
intelligo rcfpectu diverforum in eadcm curva cjua- 
lis cit L£ pnn&orum) in cjuo valorc fi pro q , & r 
poiias x,& y, invenierur valor fubrangenris, & va- 
for rangcntis pcrrinenrium fperialiier ad punctum 
E,five valor liiiearum OC, EC quos fiibftitucmus 
pro s, & t in .tcjuationc sady — xrdy = rydjc — 
aydx , &, fier arquatio qu.im ingrcdientur ranrurrL. 
x, y, a, & z cum alijs parameiris, fi adfinr, con- 
ftanribus quiden* prouna quavis linearum EL,GL, 
fed variabilibus pro diverfis pun&is curva: BEG. 
lam vcro cum omncscurv.-c EL,FL fimilcs ciTc po- 
nanrur,crunt paramcrri homolog.T illarum in con- 
frami ratione in omni curva , lioc eft fic erir para- 
menrer z in curva EL, ad paramcrrumaliam quam- 
vis curvxcjuidem,quam diccmus b, ur parameter 
homologa paramerro 2 in curva GL, ad parame- 
rrum homologam paramerro b in curva cidem, & 
fic in reliquis, ita ut poftto rationem z ad b eflc ur 
m, ad n, poilimus pro b fcribcre nz, & n, & m fu- 

tura: fint conftantes non folum pro una quaviscur- 
E 1 va- 
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vatum EL feorsim fumpta , fed Sc pro omiiibus ad 
jnviccm relacis , cjua: ob fimilirudincm, cjuam fer- 
vanr,conftantem iuarum paramerrorum rclacionem 
babere iupponuurur. Non abfimiliter, fi adfucrit 
renia conftans, fivc paramerct c , pto illa ponemus 
fz , eruntcjue f, g conftantiflimc, ilvc in omni cur- 

va EL, GL ecdcm . Poftcjuam igiiur in icquationc 
s.idy - xrdy = tydx - aydx fubftieucrimus pro s, 
& t carum valorei, fubitiruamus ulrerius pro b, c 
&c. earum valotes nz, fz &c. & aicjuario reful- 

ratis cxplicabitur tanrum per litcras y, x,dx,dy,2, 
& conftantes a, n, m, f, g &c. Tandem & ip(a z 
tolli pocerit cx a-quacione, fi in equacione pro cur- 
vis EL fubfticuamus prius pro b, c, &c. valorcs 
nz, fz &c. Cuuc cmm ( fialgcbr.iica fir axjuatio 

ut fupponicur ) babebkur valor ipfius z in litcras 
cj, r, m, n, f, g, & alias conftantes, abfque co quod 
auc dcj, aut dr appareanc , unde pro cj , & r poteti- 
mus ponere x, & y, ficcjuc valorem ipfius z babe- 
bimus in X, y , m, n, &c, cjui (ubfticutus in ecjua- 
ione sady — xcdyz:tydx-aydx rcfiiruec dcmum 
aiquaeioncm diffcrcncialcm pro curva propoiira.. 
BEG iolis x, y, dx, dy a, m, n, &c. ccnltitucam . 

CO- 
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ijX T Idcs hanc conditionem,quam addidimiis, 
y 1 u °d c " rv:c ordiiiatim data; EL, CL fine 
algebraice, ide6 apponi, ut pcr hanc mcthodurtL, 
equatio differcntialis rcpcriatur pro curva BE, per 
folas coordinatas, earumciue differenrialia, & con- 
ftantcs expcefia.Vetum quo ad mcthodum ducen- 
di taitgenics ad curvam BEG arrinet,almmpta jux- 
ta rcgulam AH zz a , & quo ad valorcs dinerentia- 
iium EG, FE, hi quidem nuilo pafto hac conditio- 
ne anguftantur, fed etiam fi curva: dara: tranfccn- 
dentcs cffcnt a-que bene proccdunt,& pro legirimis 
habendi mnr, cumiueorum inventione nulla equa- 
tionis liiiearum LE, LG ratio habeatur. 

COROLL. II. 

ifi^Ive igitur curvi LE,LG ad comunemaxem, 
lj puu£hjmcjuc communc A,circaquod fimi- 
Uter poiira: funt, pcr reftas EO anguium EOAcon- 
rinentes cum axe equatione algebraica, five tran- 
fcendentc rcfcrautur , femper, du£ta per quodvis 
punclum E in quavis ex infmitis curvis ad Iibirum. 
affumpra LE, tangentc EC, ductaque infinite pro- 
ximaad affumpram LE, qu? fir FL, junctaque AE 
fccantc FL in F,& ducta AI parallela ad EC, five 
adFGjfimilia rcpcricntiir triangula ECO,IAO un- 



deCO,OE:: AO, 01, fivi s,y :: X, xy = OI, & 

teliquum IE = ys - xy afiumimus cnfm niiuc pro 

X,Scy nonordinatasadcurvam BEG,fedadquam- 
vis ex infinicis curvis EL, & pro s, & c, corrclpon- 
dcntes fubtangenrcm, &rangenrem iucadcmcur- 
va. Triangula irenjm EAI,EFK fiint fimilia, pro- 
dudla OE in K ulque' ad cutvam LF, igicilr EA , EI 
::EF,EK,&:cum AE,EF fint refpeaivc u, & udz 

erit EK = ysdz — xydx . Eft autem EK differcnria- 

Jc ordinarx OE pertinentis ad lincam EL, pofito 
ablcillam AO invariaram remancrc, Si variari tan- 
tum paramctros lincc; EL, ira ramen ut eandcm^ 
fcmper ad invicem lervcut proporcionem. Lineaj 
enim OK elt ordinata ad curvam FL curva- EL in- 
finire proximam ciquc fimilem, & circa axem LA 
pun&umqne A fimiliter pofitam, & perrinens ad 
abiciflam AO,ad quam eriam pertinct ordinataOE 
in cnrva LE, quod idem elr ac diccrc, Ordinaram_> 
OE, ficri OK, li /upponantur variabilcs paramerri 
ii«ee EL eundem ramen ad invicem rclpeclum cu- 
flodicnrcs ( quo ipio curva EL in fibi fimilcm infi- 
niie proximam FL tranlit) & abicilfa OA conitans 
fupponatur; EK igitur eft id per quod crefcirOE, 
quando ex ordinata lincx EL, pcrriiienri: ad abkit . 
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lam OA, dz ordinara curvx FL priori fimilis fiini- 
Jircrquc pofite circa axem AL, punttumque A, fit 
inquam talis ordinara pcrtincns ad abfcilfam cap- 
dem OE;uno vcrbo canderaEK cii diffcrentia dua- 
rum applicatarum ad eaudem abfciffam fpectan- 
rium, lcd ad divcrfascurvas infinitc proximas, & 
fepe mcmoratis legibus dcfcriptas.ordinatarum.Ad. 
invcnicndumigirurEKj dffcrcnrialc cujufvis ordi- 
natc OE in quavis tinea EL algebraica,vel tratilceu- 
dcnte angulum cjucmvis cum axe facientis, pofito 
paramctros curv? illius, fivc quantiratcs conftantes, 
quxvalorem iplius OE quomodocumque compo- 
nunt, variari femper candcm ad invicem propor- 
rioucm fcrvanrcs, & fimul abfciffam AO ftarc iro 
variatam , utemur fupra invenro canone EK 
— ysdz — xvdz, ubi y eft ipfa OE differeiiEianda, 

s ct\ fubtangens curvi dara: in axc AO, ad quod rc- 
fcrtur dara curva LE, ad pundtum E pcninens,quan- 
tiras, aurcm x, abfciffam dcnotat AO,quam urcon- 
ftaiitem in diffcrentiationc ponimus, z vero eft pa- 
ramerrorum una ad libirum fclc&a, nibil cntm in- 
rcrclt quam potiiis affumamus. Rcm exemplis illu- 
irrare non inutilc forfan, fcd certe nimis longum 
forct . Affumac unufquifquc fibi quantitates unius 
dimcnfionis algcbraicas ad differenriandum pofica 
x conftanre, 8c a, b,c,&c.variabiIibusmod6 varia- 
ta: eandem rclationcm ad invicem retineant, diffe- 
ren- 
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r.-ntieKjue mcthodoHofpitaliana, invcnietq; idciri 
difcrentiale, quod ctiam repcrict liac uliis mctho- 
do, quam inluper ad tranfccndcnrcs quantitares, fi- 
ve figiio intcgrali fuppofitas extendccc potcft. Uni- 
cum exemplum efto pro algcbraicis liucis, fi daca: 
cucvarEL, FL,&c. eilent tocidcm circuli, quorum. 
centra in communi axc AO, talicer locata eflenr, 
ur diftanm: iingule. AL,AL, &c. eiTcnt quart- par- 
tcs diamerroruni , hoc eft, AL quarta pars diamecri 
circuli LE, AL vero quarta pais diametri circuli 
LF,&c. oidinat.-e autem EO, brevitatis graria, ad 
axcm AO pcrpendiculares alfumaucur. In hoc calii, 
curva: omncs EL,FL fibi fimilcs crunr,& circacom- 
muncm axcm , & pundtum A fimilitcr locabuntur, 
a-quario aurem, pofito homm circulorum radio 
;= iz , abfcifla OA x , ordinara OE - y erit y 
— V j ii— Subtaugcns OC ~ s per confucrani 
regulameft- izz—xx. -+ izx,undc s _x-jzzh-zx, 

Cjuarc EK — s— x : ydz erir — szdz-t-xdz pror- 

sus ut prodir diffcrcnriando juxta coniueras regulas 
\/ ji7-xx«- iix" poiita z variabili,& x conftate.Sicur- 
v.t LE,LK comunc puuctum hnbeanr L,& oidinaris 
exiftemibus ad axcm AO peipcndicularibus, [>ofi- 
ds AO=x,OE= y iir y _ f julx ,& debeat 

y difTercntiari pofita x conftantc,& a vnriabili, in- 



ircurva: AE (cu)us aKjuario eft y=£__adjf___ , 

vcl dy — adx ) fubtangens OC, etitauc OC 

— s =yVias-xx ,&pro inde s— x yda fcjuoniam hic 

z inrcrprcramur per a ) five quarfitum diffcrcntia- 
lc crit yda^^ U^-.^ 

17 Obferv.ire 11011 prartcrcamus, cjuod unicas in- 
terdmn locum aitcrius paramctri cenear, it.i llc di£ 
fcbiirianda cpanritas plurcs conft.iiitcs alicjuando 
includar, licet una tanrum iic manifefta ut ii inve- 
nicnduin iir diffcrcntialc cjuaiititacis tranlccndcnris 
^.xMx -+adx poiita a variabili, & x conftanre/ 

debet mcnibrum adx intelligi bis tlu&tim in unita- 
tcni,cjuam(ivoccmus b ,cric cjuantiras differcntian- 
dn x\h -i-abbdx — y duabus paramctris coin- 

poficaqux proiiidc conflatirem ad invicem rario- 
ncm fervarc dcbciit , ur rradita rcgula utamur ad 
cjus diffcrcntnle rcpericndum . Ponamus a, & b 
in conftanci proporrione perfeverarc debere, eric s 
~aaxy— a'y undes— x yda differcnrialc,qnod quaj- 

rcbamus erit "aaxyda— a ! yda— abbxda— x'da. 
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i8 AHud notare convcnit, ut rcgula pro ordi- 
natis differcntiandis ad quancitates cujulvis dimen- 
lionis poflit cxpaudi . Satis cnim clarum rcor, moic 
traditam rcgulam,pro ut tradita cft, lincis rantum, 
fivc ordinatis curvarutn infervire poflis, ut earunt, 
differentialia eruantur. Si igiiur riiflerentianda pro- 
ponacurcjnantitasduarum pluriumvcdimenrionum, 
in qua x ut conftans.parametti autcm ut vaiiabilcs 
ccnfcnde forent,conlranrem ad invicem rclpectum 
habentes,debet illa in cjuantirarcm uniusdimenfio- 
nis pcrmutari, fed hxc ipfa tranimutatio negotium 
faccflerc poffet ci,qui non confideraverit, qua via 
boc legitime, & ad intentum utilitet fieri poilit. 
Exempli loco affumamus efle propofiram qiiami- 
tatcm laax — x' ad diflcrentiandum pofita x con- 



fiante, a vero variabili ; debet illa ad unicam di- 
menfioncm rctiuci, fi aflignnta differentiaiidi mc- 
tbodo tjuis uti vclit. Si quis icribar igitur raax— x% 

& huiusdiffercnriale iuvciiiat per cxhibitam mc- 
thodum, eric illud = zaaxxda -+ iax*da -h x*da. 



Sed hoc invento non poterit facileadquefitum dif- 
fcrcntialc cjuantiiatis laax — x J regrcdi, cum a dif- 

fcrentiali quantitatis iaax — x', ad diffctcurial_ 
aa -t- ax 

quan- 



^uahtiratis iaax — x* nbn valeat regreuusperfinv 

plicem multiplkarionem illius per a inftituram, 
quia hic a non ut conftans, fed ut variabilis alTu- 
mkur, Debct igiciir quanckas propofita laax — x* 

rcduci ad (implicem lineam per tocidcm dimenfio- 
nes ipfius x,quot fuerit ncceffarium,&:deindequan- 
ritatis fic rcduite differcnriale inveniendum e(l per 
fuperiorem rcgulam, invcntum enim, fi mulriplicc- 
tur, aurdividarur per dimenfiones ipfius x pcrquas 
dividenda, aur multiplicanda fuit data quanritas 
ut unius fieret dimenfionis,invenieturtutodiffereii- 
tiale propofite quamitatis. Slc ad inveniendum dif- 
fercntialc quanricatis fupctioris laax— x', qua; dua- 

rum dimenfionam eft, pofiia x conftanre, fcribo 
prius taax — x J — y , hujufquc differentiale iuvc- 

niOj pro quo eft s— ax-f-xx : iaax— x', & s— x yda 

= laaxxda -+ x*da -t- 4ax'da differenciale ex 

aaax — x' pofita a variabili, & x conftantc , quo 

iuvento fi illud ducatur in x, fiet diffcrentiale ex 
iaax — x' ( eo quoi x conflans cflc ponirur) 



F i laa- 



= iaaxda-}-x J da -rf- ^axxda prorsus uc prodicdifFc- 
ai-nx-nsx 

rcnriando candcm cjuancicacem Hofpitaiiana me- 
thodo,& literam a , non x uc variabilcm ulurpan- 
do . Quod li quanticas dificrcntianda fuiilct tran- 

fcendens plurium dimenfionum, ut jfdxV al — ii, I 
rcduxifTcmus illa ad unicam fcribcndo f< dx^H^sx j 



z: y five i dx/aa— xi = xy, cujus curve. valor 

fubilaiigenris s eft _xy , undc valor difteren- 

tialis s — x : yda — tyda — da^/aa— xi quod pco- 



pccrea duflum >n X dabit quaziltum dirTcrencialo 
quantitads fdx^ai-xx — ivxda -xdav/aa-i*, 



19 Addo, qnod hcc rcgula dirTercnriandi ordi- 
riaras curvarum cum in curvaslimilcs tranfeunt fa- 
cillime fiuic cx conoidis cujn/dam icctioiie , cujus 
b&fis i:t una curvarum fimilium , vertex vcrtj co- 
noidis in fublimi, ira uc que a veriice couoidis, ad 
figure ipiius, qu£ pro bali eir vcrrkem ducicur rc- 
ft&Iiliea, baiis ipfius parametro ccjualiscxilhc . Si 
ucm- 



nempe rale folidum fecetur plano laceri coni patal- 
]clo, ordinare fcctionis etutlt ctiim ordinate ad di- 
verfas curvas bafi hmiIcs,communcmquc abfciflam 
in illis habebunc , diitanriam fciiicet iedtionis a la- 
tcreconi,cuipar.-lIeIa elt. Diifta igitur talem ie&io- 
nem tangenre, qu? faciie ducicur, cx illa in proni- 
pnicit cruerc diftcrcnrialia ordinaramm ralis fe- 
clioiiis, &hivenientur convenirc cum ijs, quc mox 
rradidimus; nobis tamen,quibus hec hici-lenrerr.-in- 
tiim occurrunt indicalfc _ufficiar . 

COROLL. III. 

50 Onfidcrando portiones curvarum , tju.x in- 
\_j rcrcipiuntur axe I.O , & nrdinata quavis 
OK, Iive curvarum iegmcnta EL, KL, & reliqua, 
orirur alia non inurilis medicatio. Ciarkacis gracia 
hanc fcqucntcsdcnominarioncs, & hypoccfcs. Da- 
ra ponaiur in augulo quovisad axcm AO ( circa 
quem,& circapuniShim A in ilio poiirum iiniilirtr 
conlHtuta cit ferics himliiim cuivnmm EL,KL&c.) 
quevis recla OK, auferens a curvarum feric porrio- 
ncs EL, KL &x. <]uarum minitna iit invenienda, li- 
vc inrcr infiniias dc Icric LE, KL illa Icligcnda ht 
cnrva, cujus arcus interajiem LO,&daram rci.r_iT__ 
EOhr omnium minimus. Aiiiimatur una cx curvis 
ad libimm LE, ciquc iuhnitc proxima LK, fitquc 
AOdaca^a, AE-=u,curva EL= x^cjuloiie pa- 
ra- 



rameter, aur parametrorum una ad libitum = z , 
ponaturque curvc EL c^ualis porrioGL, du£ri(rjue 
rangcntious £C, FG invicem parallelis, confiderco- 
tur triangula ECO, IAO; eit cnim OC = s, CE = t 
:.AO=a,IA = at ; deinde proptci iimilia EIA, 

EKF crit£A:=u,iA = _at_ ::EF= udz adFK 

- tadz ; eft autim FG = xdz , unde FG — FK 

- KG = xsdz - radz. Sed KG eft diffcrcniialc ar- 

cus EL, quarenus redcis LO , OE intcrcipitur, cum 
lit id pcr cjuod arcus infinite proximus KL liiperat 
antccedcntcm EL, fivc GL, ergo diffcrcntialc ar- 
cus intetccpti inter duas lineas AO, OE (atcus in- 
quam lecundum noras rcgulas dciciipti) cft qualcm 
mox rcpenum liabcmusKG = *sdz — radz , cjuod 



■fi. arquecur nihilo,prodirara eft axjuado x — ra in— 

dicans arcum illum effc minimum ex infiniris FL, 
KL&ccjui fucrit cjuartus pofl fuam iubtangenrcm, 
raugentcm, & lineam AO. lam igirar arcum tuinc 
pollumus (ic invcnirc.Ptt fingula puncla L erigan- 
mrad axem OL rc&ar a-cjualcs corrdpondemibus 
curvamm portionibus LE, LK &c. in angulo quo- 
vis cxempli gtaria recto,eruntque cxtremirares erc- 
dta- 



dtarum in curva qua dam ; deinde per fingula eriam 
puncla L criganntr in eodcm an^ulo c[uo priils, 
puta hic rcdo , linex rccta: ;cquales quantitatibus 
ra , qua; fci: lint quartc; proportionaies pod fuas- 

correfpondentcs OC, CE, & daram AO, fecabitquc 
curva, qua: fic tict curvam prius conitruftam , in_> 
punclo quodam, perquod ad airem perpendicula- 
ris, lcii linc.i in anrrulo quem cum ate faciunt liu- 
rum curvarum mox dclcriprarum ordinatg ducen- 
da crir, illam fecans in L; Per hoc punttum L po- 
ncndaelc curva limilis curvis EL, KL,&circa axem 
AOjpundumquc A flmiliricec pofira ac ille,eritquc 
ba-c illa quam qu.-ecimus, cujus arcus axe, & reita. 
OE intercepcus minimus crit ex omnibus arcubus 
curvarum iiii iimilium, ac circa cundem axemOL, 
punflumque A fimiliter pofirarum , re&is AO, & 
EO inrcrceptis, quia fiquidem talis arcus manifeite 
ent arqualis quanriraci correfpondcnti ta . Alias 

con(rru£tiones aferd vidcrc pbffumus pro hoc ar- 
cu minimo invenicndo , iu idcm tameu rccidenrcs. 
Nos iongiori parcimns digrellioni, noftramq; rcru 
reallumerc propcramus. 



Tro- 
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Propcfitio V. 

DEfcriptis infinicis cutvis iimilibus, LE, LV,Sc 
citca darum axem AB , puiiccumquc in illo 
A iimiliccr poiicis, axcmquc in i!no,pluribufvcpun- 
ctis L lecancibus, & polico brcviracis camum gra- 
ria, ordinaus quibus ad commnncm axem AB rc- 
fcruncui- ncmpc iplas EO, GB&c. eflc ad axcm pcr- 
pcndicularcs, aiTumptoqi in canim curvarum una- 
quaque fpatio LEO, LGB cidcm conilanci Ipario aa 
aquali, qua:ricur curv.r EG a-qu.icio dificrcncialis 
pcimi gradus . 

) i Sunro dua: in qua>fira curva EG coordinatc 
AO, OF. x, & y, quas ad axcm normaies ellebrevi- 
uticonlulcnr.es minc lupponamus; cilo criam cur- 
va; gcnicricisLElubrangens OC ^s, & juntla rc&a 
AE (qua; producta curvam LF ipfi LE mfinire pro- 
ximam iecer in F ) vccetur u -, & per F fic ordinara 
Fa ; erit itaquc proprcr curvas fimilesurquadratum 
unius paramcrri curva: LE, ad quadrarum corrcl- 
pondentis paramerci cucva- LF, iri Iparium LEO ad 
Ipacium LFa, unde fi vocctur paramctcr curva: LE 

— z, & cucvarLF = z -+dz cric zz,zz-nzdz-+dz* 
:: aa ad quarrum , unde Iparium LFa 

— zza.n-LZaadz-i-aadz', ex quo Iidemas lpatium 



LGB, quod cx liyporhcfi efl = aa, crit fparioIiim_. 
FaBG rettagulum ex hypochefi.r: lzaadz-t-aadz 1 , 
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five, rcfido ukimo membro qiiod cft pciccdenco 
incomparabiliKr miims, cric fpariolum re&angu- 
lum Fa BG = ; madz, quo.d divifom pcr BG - y dar 

Ba — iaadz. Eil autem. etiim paricurveLE, ad pac: 

*y - ■ v ■ .- 

curve LF AOjAa,crgo Aa — zx -f xdz, ck qua^ 

dcmpra AO = x y remanct Qa - x da. unde BQ 

— taadz — xyii - dx, uude cruitur dz ~ I ydx '; 

zy -i : m^if. 

duiSa porro ipfi Cangenri EC parallela AI, qua: OE 
fccet in I, cricOI = xy, & lEiys - xjjs & quo- 



niamircrum uc parametcr curvxLE a.d par:. eurvc 
LF :: AEj AF, crir AF ~ uz -f- udz, & dcmpta AE 

= u, eric £F -- udz; led triangula EAI, EFK fiuic 

fimiliajcum pcoprec cucvas fimilcs fK, fivc raligcits 
in F Gt ipfi EC, fivc [A paraliela,ergo EA, EI : :' EF, 
EK, & crk EK ~ ysdz — yxdz, fcdufta per Gipfi 

BO parallela, & arquali Gi, cum KG fit ipfi FKin-. 
direOum erit CO, OE : : IG, iK ergo iK = ydx , 

qua dempra ex EK , reliqua iE. five Gm cric 
G --ysdz 



~ ysdz— yxdsc-yzdi = dy, m quaxquarione,fipo> 

naspro dz valorcm fiipri inventum ydx, pro- 

dibit tcquario (olis x, y, dr, & dy, & s corittlAs,&C fi 
pro s ponarur valor cjus cx dara natura curvarum 
LE, LF norui, prodibit aicjuario differcnrialis curvas 
cjua:fita:GE,inoJ6proz, (eil pro valorc conftanris 
reipe&ive ad curvarri-LE ponatur ejtis valor ex a> 
cjuarionc cjufdcm curv.t dcdu&us , 

Uud£& illud /acili negotio derivarur, tjuod 
fubtaiigens BT curvc; EG iit = laas — sxy . Qiiarc 

ii. ■ sy— taa r 

ad ducendam Jn rali curva.rangcntcmopus eft ran- 
tum recTa: AC aliam ATiu dircctum applicare, 
ira ucCT ad AT fit ut tiiangulum CEO, ad (pa- 
tium LEO. ■ 

. friftfti» Vj; ' ..: :.f ; - . 

POnamus nanc curvas nan anipliik sffc-iimiles, 
fed taiitiim ordiilat.rOEJ OK ( <juas brevitacis 
graria ad axem normales ciie fingamus,) fint eon- 
itantcr proportionalcs, & curva EG abfcindat fpa- 
tia LEO, LGB eidem aa.TquaIia,cjuarritur hujus cur- 
va: diffcrcnualis.axjuatio primi gradus, hoc eft datat 
ouavis curva, & datis alijs infinitis, quarum ordi- 
natax iint ad ordiuatas dara: cutv* eafdem abfcifl.ns 
■ . - ha- 



Jiafechtcs in daca r.itionc conftahcc pto fitigulii car- 
vjs, variabili vcrd pr.o ©mnibuS v iuvenienda eft nr- 
'quatio diffcrcntialis primi gradus curva? EG abfcin- 
.dcmis fparia'LEO,LGB cidcin aa, & invicem aiqua- 
lia, . 

[ ; - 3} Omnes ralcs curva; habebunc in axeAB coni- 
mune punctum inirij, quodcoincidec cum A, undc 
allumimus abfcilTas. AfTumpta curvarmn una LE, 
acquc illi infinice proxima LF, & ducra ordinata., 
,QEK, quam axi AB perpcndicularcm fingc, iccan- 
rc curvas in E, & K , ductaquc per E curvam LE 
raiigeiite EC, tangcns cufvam LF pcr K ducta, fivc 
lineola KG, produCta ad idcm punctum C coinci- 
det, quod eft facile demonftratu. Poriarut ordina- 
tam Bu ad BG , fimiliter OE ad OK efie ur z ad 
z-4-dz, qua: quidem rario, quo ad divcrfa curva- 
rum infinite pioximarum LE, LG puncta erk con- 
ftans ; voccntur AO, OE coordinate ad curvam EG 
x y 8c y, OC vcr6 fubrangcns puncti E in curva^ 
LE five puiicci K,vcl F in curvaKL fic = s, ipacium 
porro conitans LEO, LGB = aa . lam veroquoniam 
ponimus ordiuatas fingulas OE crelcerc in eadcm 
rationc z ad z h- dz , eric /parium LEO ad LKO in 
eadcm ratione z ad z-+dz, icaq; LKO=zaa-faadz, 

cx quo fi dcmatur LGB - aa rcliquum crit fpacio- 
ium GEOK = aadz, quod fi brevicatis caufa pona- 

G i mus 



mus efle redaogulum, opus eric tancikvillud divi- 
dcrcpcrGB S?y ad habeudam OIJ = dx = aadz , 

zy 

uiidc dz -)'dx.ToraveroKOcumfit=yzH-ydz, 

crit EK=--yd£ & fi fiar CO, OK :i<JI, K, fire in 

.tcrminis a'!gcbr. s, yzH-ydz.-.dx,ad yzdx-^ydxdz 

cric hax =■ iK , five iK = yzdx = ydx , & ex EK 

= ydz fi dcmas iK = ydx, rcliqua iE, vel Grtl 

— ysdz— yzdx = dy, quare fi pro dz ponas valo~ 

rem ydx prodibic a-quatio yysdx— aaydx = aasdy . 

Quoniam vero dari ponimusa:quacionem curve, ad 
quam rcliqua: omnes referuntur, habentesfiias or- 
dinatas ad illas curva: data: eafdcm ablciiias x hd- 
bcnccs uc a ad b, hinc fi valor y crurus ex daca 
a-quarione muJtipliccrur pcr a, & dividatur per b, 
fiec valoc ordinatar pio quavis curva dc fcrie daca 
ad abiciflam x pcrrincntis , & (pofira a conftanrcj 
ccit b conftans quidcm pro quavis curva, fcd varia- 
bilis pro diverfis curvis de data lerie. Exempli lo- 
co ii data curva cflct citcuius , fcries curvarum cf- 
fct totidcm Ellipfium, axcm tranfiicrium commu- 



ncm, feciindarium variabilcm, Sc per b exprenurn 
habentium i fi data curva eflet hyperbola xquila- 
tera , relicjuc. c/scnr rotidem hyperbol.-c axcmcjni- 
dem a rranfucrfumcommunem/ccundarium porro 
variabilem habemium; curri ver6 rangcntes ad cur~ 
vas LE, LK in pumflis, E, K, & in relicjuis aliarum 
talium curvarum punciis ductarin eadcm ordinata 
BEK pofitis omnes in C fint convenrura;, acproiri- 
de eandem iiibtangcntem BC fint habirune, fecjiii- 
tirr, cjuod fi tantum inveniatur valor s pro curva 
propofira Jcjui abfcjue Jirera b certo prodibir) & hic 
fiibftiruatur in arcjuatione yy«lx— aaydx = aasdy 
fier equariodiffcrcntialkprimigradus fofis x,y,con- 
ilanriDus, & dx, & dy conftans pro curva EG. ■ . * 
Excmplo unico res parebit. Elto data curva cir> 
culus y ^y/jai— kx. lamaNjuario pro omnibtu cur- 
vis fcriei LE, LF, &c. crit y = a_y^£^ ad mfini- 

tas cllipfes, & b eft conftans refpedtu duarum cur- 
varum LE, LE, fed variabilis refpeclu diveriarum. 
Jam fubtangens s curvc cuju svis erir iax~ xx,ca- 

dcm ac in circulo, qux fi in locum s fubllituatur in 
rccjuatione pro curva EG, prodihir ecjuario cjuxfira 
diftcrcntialis ptimi gradus pro cade cutva taxyydx 
— xxyydx — a'ydx-i-aaxvd>c= *.a'sdy — aaxxdy. 
34 Ex requarioneyysdx- aaydx= aaidy cruc- 



tur ydx — BT — aas fubrangens curvx EGj 
quare facilis conftmcrio . 

Propofitio f7 I. i 

DAta lihca quavis M V , que- circa datum pun- 
clum fisum C in gyrum fcrri concipiarur in 
plano CMV, manentibus ijlHcm diftanrijs MC, VC 
flte. invenirc oportct .Tquationem dilfercncialcm 
curvc altcrius BM,qua: priorcm itlam circa C rota- 
ram iempcc in dato conftanci angulo (it fecruia. 

3j Dufta quavis re&a pcrcencrum rocationis C 
ut CA, aflumatur porria ad arbirrhim CA, qua uc 
radio, circulus ducatur AG, aflumatura.uc pun&um 
A , ut inirium rorationis. Iam concipiacuc curva 
MV perveniflc ad cjuamvis pofirioncm LB , ibicjuc 
inBiecare cjuauiram curvam BM in angulo OBF 
darojtk conftance, quem fcilicei eotuincnr dua* 
rangentes, una BO ad curvam dacam, altera BF ad 
o.ucfiram ducliin punclo B quo fe muruo fccanr, 
jungarurquc CB, & ad illam per C perpendicularis 
CF, Iccans BO in D, & BF in F, uude ad BO cadat 
perpcndicularis FO. Efto CG a, finus rcccus an- 
guli OBF,pofito radio a, fic=b, finusvero fuiconi- 
plcmcnri=:c. Turo po rro AG = x, BC = y. s CD. 
— r,BD;z:t=vVy-*"- - Qjiantitas. autem r datur 
per.y pioptcr dauni curva: BL, ejufque tangcnris 
na- 



naturam, Dudta autem Cg ipfi CG infinitc proxi- 
ma, & arcu infinitc parvo bd, fi fiat GC, Gg : : CB, 
bd =' ydx, deindc Bd, db :: BC, CF, = yydg, unde" 

"7" j^J 

BF proprerre&um angulum BCF - yyyydn--.. aa dy- 

DF vcro =CF - CD = yydt - rady , & multlpli- 

cando BC per ' DF, ficc triangulum DFB arjualo 
y'dx - raydy , ijuo divifo per i BD orietur OF 

= y ! dx- y raydy, cujus cjuadratum demptumei: cjua- 

ildy , 
draro BF rclinquit quadratu BO,quod etit igitur_ 
y*ttdx*-Ht aayydy^yMxWraayydy'-t-i.ary''dxdy, 

in quo fi fubftituas pro tt in nnmerarore valorem- 
rr -f yy fict prccise quadrarum , cujus radix BO 
= yyrdxn-ayydy; debct aucem BO cife ad OF ut 

ttdy ' *"' 1 ■' ■ ' 
c ad b, crg6 yyrdx -h yyady , dcbcc ciTe ad 

y'dx— raydy ut c ad b, &c pro indc crit irquatio 

yytd^-racdy-fcvrdx-f-byady , & hinc dx 
_ byady-i-racdy arquario differentialis primi gra-. 

dtis prc7curva miarfita, inqua-figrw pofltinc incer- 



diim varie eiTe locara, pro ut dux t.mgenrcs BO, BF 
ad ealilem, vcl ad divcrlas axis parr.es ccciderinc.: 
J-mnc valorem diffcrencialis dx nempe quod fic 
= tiaydy -i-cardy fi multiplices fuperius,& infcrius 

yyc — byr 

pcr cy ~+bc fiec eouacio quxfira pro cnrvaBM,dx 
= bacyydy -i- ccarydy -4- bbarydy -+ cabrrdy , vcl 

CCy»_ bbrry 

:=bacyydy-+-ccarydy-+ bbarydy-t-cabrrdyj un- 

■ - ccyn- bby, — bbrry — bbyi 

dc poncndo aa pro cc -f-bb, &rc pro rr-i-yy , fict 
a J rydy -f- trcabdy = dx. Si angulus OBF fucrit rc- 
aayi — ttbby > 
flus, cvaneiccnte c fiec d^ — ady, cjuod manife- 

ilius appaccbit fi utamur arcjiiacionc fjperiils invcn- 
ca ds = byady -tracdy; . ■.— Ti* t '■ ■ ** 

'■■ ■ ■ ' yyc-by7 

COROLL. ' 

jfiOldu.-ccjuancicaces CjcV b, non cflenc confcan- 
j3 tcs,Jeddata cjuavis lcge vaciabiles, diiiii- 
modo data: per y, & conitanr.es ouor libucrir, ut fi 
exempli gratia angulus OBF 11011 qonftaus, fcd 
icqualis angulo CBO cflc debcrcc, auc eciam ipfius 
CBO duplus, vcl eciam alicer infinitis modis, lem- 
per cadcm as]uatio locum habet, fi per b, & c in~ 



telligamus finum, & iinum fccunduro angult OBF, 
tjuicumciue ille tandcm iit,& cjuamcumcjue Icgem 
Icrvare dcbeat . Ut fi OBF dcbuiflet fuiile ^qualis 
CEO, b & c debercnrcfie ad invicem ut r ac! y, vel 
ii OBF — i CBO,'ti)pc c ad b fuilTet ut rr-yy ad 
lyr, Si fic in alijs iiifinitis cafibus . 




SECTIO II. 

T>e ConftruRiont B/juationum diferentialium frimi 
gradns, quando confteC illds tffe integrahilcs 
algebraiie . 



PR0P0SITJO 1. 

Oltquam igitur ad a?quatio!icm_. 
cliflcrenrialem Liriec. quarfira: ali- 
eujus, per lupra traditas, aiic |>er 
fimiles , mcthodos pervencrimus, 
illam intcgrabilcm cflc con- 
ftcr, hoc elt conltct, quod linc invenibilcs dux 
quaniicatesalgebraica-, quarum diflcrciicialia invi- 
cem squaca rcltituant priils invcntam cquarioncm, 
tunc vcl illardua; quantitatcs algcbraica: iiivicerrL. 
xquentur, vei (ingulis illis conir.arisquxilam ad ar- 
bittiuin addatur, vcl dcmatur ( nisi aliqua qua-fit.i: 
linex daca coudicio hoc vctuerit) tk lumirja: vcl 
differemic invicem eciam a-quencur , ucrovis eninij 
modo rcfuliabic equatio algcbraica pro linea qu.r- 
iita, quam proindc Carteiiano morc cx alicrucra.., 
vcl utraquc Iiarum arquacionum algcbraicarum.. 
conitruere licebit. 

38 Nam , reduiflis fingulis icquationis con- 
'. ihucn- 
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ftruendf parribus ad unam dimenfioncm ope divi- 
fionis urrinquc inlticuca; per eandem conltaiircm, 
poficifque AB,Ab abldffis linee quefica:, five cujus 
dirfecencialis ,-equacio dacur, &c pofico curvam DA 
cfle calem uc ordiiiatc DB finr a:qualcs inrcgtalibus 
unius ex parribus date rcquationis ( qua:cumque tan- 
■ dem finr ba:c inregralia) (imiliceique curvam CF 
ralcm cfle uc ordinaca: BF finc cqualcs intcgralibus 
alrcrius parcis a:quationis data: , firque bd ipfi BD 
infinice proxima , fb vero jpfi BF, erunr fductis 
DE, GFaxi parallelis)dua; lincola: Ed, Gf infi«iie 
parva: illc c.xdcm qua: pcr duas arquationis dara: 
parres exprimuntur, quf proinde ubiquc eruntinvi- 
cem recjuales. Cum enim Ed, fG finc diffcrencialia 
linearum BD, BF, & cum linea: BD, BF finc intcgra- 
Iia duarum parrium tquarionis conltrucnda:, crunc 
Ed,fG ipff ille partes equarionis, quam debemus 
conftruere, quar cum pec byporefim fint femper ad 
invicem axjualcs, crunc ipfe Ed, Gf, fcmper icqua- 
Ics. Adfunc igirur dua- cjuantitatum ferics BD, bd 
&c. BF, b f &c. tales ucaugmencum uniiis cujufvis 
auanciratis bd in prima fcrie fupra anrecedenrem.. 
BD , fit a-qualc augmcnto corrcfpondcnris quanti- 
tatis bf in iecunda leric fupra fiiam antcccdcntcm 
BF. Quoc iefcumque aurem fiabenrur dua; tales fe- 
ries, qu.irum tcrmini pcr .Tquales diffcreiitias au- 
geantur, hoc cft rerminus quivis unius ferici fupra 
fuuni ajitecedcnccm a:que augeatur ac cerminus 
H i cor- 
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corrcfpondeiis (ccunde_ fupra fuum, quotielaimque 
dantur iuquam dua: talcs fcrics , ncccfsarium cft 
quod unus quivis terminus primar feriei c_qualis 
dtfuo correfpondenti in fccunda (erie, aut quod 
faltcm ab illo diflerat cjuadam quantiiaie conlran- 
tc, qua: porro cadem, (it cciam diffcrcntia inrcr 
quamvis aliam quanritatem primar ieriei , & fuam_. 
corrcfponiciitem in fccunda . Q-iia eaim quanri- 
tates prima: (crici ^rjue augcntur, ac quantitarcs 
correlpondeutcs iecunda:, Ii icmel rantum quantitas 
una prirnar fcriei rccjualis iit coiTefpondcnri quanti- 
tati (ecunda:, leiuper .-cqualcs crunt quantitares pri- 
tax, corrcfpondcntibijs quantitaribus fccunda: fc- 
rici,proptcr a:qualc earum augmetum, ailt fi lcmcl 
quantitas una nriinc, (up^raverit coiTcfp^nd::iiteiii 
quatitatem lecund.t: fcri;i,vclab ill.i dc ir;cerit,icm- 
pcr codcm cxceflii, vcl dcffcctu differcnr ab invi- 
cem quanritatcs fingulrc prioris, & corrcipondenres 
quantitates poltcrioris feriei . Igitiir conditio quam 
habcmus, pro curva coiiliruenda, £v qurt diflcren- 
tiaii requarionc citprimimr,, quoi Ed iit ubiquo 
rrqualis Gf, falvaturtam poncndo ubiquc BD =: BF, 
quam ponendo /ingul.is BD, diflerre a iingulis B F 
quodam conftantc valorc arbinaiio . Sunt autcm 
BD, BF intcgr.ilia duarum partium date rcquatio- 
nis, yitur, vel ponas li.rc integralia ad iiiviccrtij 
rtquari, vel corum conltantcm cfle arbitrariam 
quamuis diflcrcutiam, cqua; ialvabis diticrciirialern 
cqua- 



equationem propoiitara , hoc eil eque obtinebis 
tjuajfitam curvam . Hocque rariocinium, nuliace- 
nus rcquirircjuod BD, BF fint quantitatcs algebrai- 
car, fed cujufvis fint gcneris linex, femper vinu 
fuam poreft obtinere . Cotifideramus autem bJc 



funr, corum valorcs invicem a:quari, acidita quavis 
ad arbirrium conirante, algebraicam nippcdirauc 
rcquationcm juxta notas regulas coiiltruendam, , 
cjuod Jongc aliterfehabet, cum intcgralia nonlunc 
algcbriaica, uu fequcutibus fectionibus vidcre pote- 
rimus . 

COB.0LL AtLlVM. 

^TT Alc conitantis addkio, qux ficri femper 
M~M. porelt poft incegrationem equarionis, 
iiircrdumcurvamnarura invariaram, poiicione taii- 
rtlm promover, intcrdum curvre ipfius eiTenriam,& 
genus mirum in modum diverfificat. Si eiiim cxi- 
iicnribus x vcl y ordinatis rcdtisinvicem parallclis, 
equatio dirfcrcnrialis propofira ad coiiftriieiidum-, 
ab una parte babucrir dx vei dy ranturrij& fimul 
fucrir algebraicc integrabilis, dum interiin x vel y 
altcram cquarionis partcm non ingrediatur, in hoq 
caiu arquarioni, qua: per illius intcgrationem obti- 
«ebitur addendo , vel dcmendo conitantem, curva 
cadem rcmaiicr, ab axe tantum remotior, vel illi 




pro~ 
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proximior facia, per totam quantitatis illius con- 
ftantis longitudinem . Res erit clarior, & ccrta fi 
illam cxemplo explicemus. Efto ajquatio conftru- 
cnda dy — dx yft*+»k. Hjc tl iutegictur dabic y 

ouod pro nunc fynthctice potcrimus experiri. 
Harumduarumequationumprima cxprimit (juani- 
dam curvam, cjua: fi fic removcatur ab axe iuper 
cjuo alfumuntur ablcifla: x, aut ad illum accedat 
pcr diftantiam a, hoc ell fingula cjus puncta accc- 
dentia adaxcm, vclab illo rcccdcnria, lineas dc- 
fcribanr ordinatis parallclas, Sc longitudinis a, jam 
aiquatio, quc referet curvam fictrauslacam ad eutl- 
dem axem, ad qucm prius referebaiur eric y 3+ 
— la ^. l i^/ai. + j„undeharcequatio eandcmquam 

prior illa curvam exprimit, fed pofitione tantum.. 
diverfam . At fi aiquatio fuiilet cxempli gratia^ 
ydy — x'dx in qua nec dy ncc dx unam jequario- 

nis partem conftituere poteft, falva arquattonis in- 
tegrabilitate, tunc conitantis additio, curvam ma- 
ximc variarc poterit . Intcgrando cnim a-quario- 
ncm fit yy — X* vel yy a fl — X*, ex cjuibus 

"T" 7" ~ "5* 

cqua- 
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;a.uarionibus oritur vcl y z: ix ,vel y=j/nrt4»»; 

cjui ordinara: valor no n diff crc per conftanrcm ab 
alio valorc xx^vel y x* . Idcm diccs fi coordi; 

nara: X, & y non efTenr rcdf ,aut applicace. nonef- 
lenc invicem parailelx, cjuibus cafibus infinitis mo- 
dis variari potcft curvg nacura pcr fimplicem con- 
ftantis additionem uni gquarionis parri adhibicam. 

COROLL. II. 

4oA~^Um igirur arbitraria fit couftantis hujus 
additio , poterimus per tjuodvis datumj 
pun£tum curvam. lineam dueerc, dari axis , & vcr- 
ricis C|u? falvet datam ecjuacionem dirferentialcrrL. 
primi gradus aigebraicc inregcabilem , hac u/I mc- 
thodo, cjuam clarius cxponi non poilc ccnieo , cju.a 
il iliam rradamus cxemplo alicui applicaram. Af- 
fumamus, fcjuarioncm difFcrcnrialem datam elfo 
ydy = axdx , Si dcbearduci linca (arisfacieus 

buic cquationi difterenriali , cjue rranfear per da- 
tum punftum, pcr cjuod excmpli graria ordinara, 
iit ~ b, &j abfciifa — c, cujulvis fint gcncris coordi- 
nat?, vcl (cilicet rcCt?, vel curvf , vcl invicein pa- 
rallcie,vel a comunibus pundris cgrcdienrcs, veiad 
angulos cjuofvis ad fe invicem inclinatx &c. In- 
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proximior fa&a, per toram cjuanritatis illuis con- 
ftautis Iongkudincm . Rcs crit clarior, & certa fi 
illam cxemplo expliccmus. Efto arquario conftru- 
cnda dy — dx v^an-as. Hec fi integrerur dabic y 

" ii-ni i/aa^Ta^ vel y rfc a = ,^ 1X J ai ^jx. 



quod pro nunc fynthcticc potcrimus experiri. 
Harumduarume^uatiouumptima exprimic quam- 
dam curvam, cjua; fi fic removcacur ab axe iuper 
quo aflumuntur ablcilfc x, auc adillum acccdar, 
pet diitantiam a, hoc eft fingula ejus puncta accc- 
dencia ad axem, velab illo rcccdentia, lincas de- 
fcribant ordinatis parallelas, & longitudinis a, jam 
arquatio, qucrcferct curvam ficcranslarain ad euri- 
dcm axem, ad qucm prius refercbatur erit y a* 
= n -m^u^ai, undeharcfquatio candemquam 

prior illa curvam cxprimit, fed pofitionc tanturrL. 
diverfam. At fi a:quatio fuillet exempli gracia^ 
ydy — x'dx in qua ncc dy nec dx uuam xquario- 

nis partem conlrirucre poteft, falva axjuarionis in- 
tegtabilitate, tunc conftantis additio, curvam ma- 
xime variare potcrit . Incegraudo cnim xquatio- 
ncm fit yy = x* vel yy ^± aa =x*, tx cjuibus 

?qua- 



ccjuarioiiibus oritur vcl y = «_>vel y^y^zu^. 

cjui ordinaca: valor nc n diff crc pcr conflanccm ab 
alio valore jcjc_vel y x* . Idem dices fi coordi : 

nara: X, & y non efTenc tcclf ,aut applicate noncf- 
feut invicem parallclar, tpibus cafibus infinitis mo- 
dis variari poteft curve. natura pcr fimplicem con- 
ftanris additionem uni equarionis parci adhibitam. 

COROLL. 11. 

40/^ Um igitur arbirraria fit conftantis hujus 
additio, poccrimus per quodvis darura. 
punctum curvaralincam duecrc, dari axis , & vet- 
ticis quc falvct datam equarioncm dirrcrciitialeiiL, 
primi gradus algcbraice inregrabilcm, hac ufi me- 
thodo, quam clariils exponi non pofte ccnfeo , quji 
fi iliam tradanius exemplo alicui applicaram. Af- 
fumamus, cquationem dirfercnrialcm datam eflcj 
ydy = axdx , & dcbcat duci linea fatisfacicus 

huic equacioni difTerentiafi , que rranfear per da- 
tum punfl-um, per quod excmpli gracia ordinara, 
fit = b, &i abfcilfa = c, cujufvis fint generis coordi- 
nace/, vel fcilicec rcftf, vcl curve , vel invicem pa- 
rallelc,vel a comunibus punc"iis egredicnres, velad 
anguJos quofvis ad fc inviccm inclinaca; &cc. In- 



tcgrenirsquKiopropofitajfcerk yy-z^ ai -+x*. 

Nunc qucrcndum cft , que nam conftans ex infi- 
nitis, qua: addi poflunt utrique axjuacionis parti ad- 
denda nunc fic, ur cutva Iicc tranfcac pcr punctum 
cujus coordinace funt b & c, b quidimdc fcric 
ipiarum x, c veto ipfarum y. Vocerur hxc con- 
ftans iz, & erk yy —bzz — a/ r^+xi, unde y 

= l/iWaa-i-** — s«i dcbcr autcm quaiido x eftb, 
y cflc ~- Cjcrgo fi in quaucitacc|/ ^ == _~7^" 
pouamus b pro x fiec ^T^^T-In - c, unde 
cc = WlT^bb-izz.&rdde.zzz: laJ^T- Tbb -cc, 

que eft quantitas conftans addenda in inregrario- 
nc arquarionis , ut curva per daru puucH rtanlcar, 
ficque curva cjuefita eric yy -+ laJ aa -+bb — cc 

-a^ia^+ix, cui competic diflerentialis a:quatio 
propofita ydy = axdx , quenue fimulpcr dacum 

pun&um tranfir . Si v.ilor quantitatis zz pcodtrcc 
imaginatius, quod accidcre poteft, milla curva- 
per datum pundhim ducibilis forct ad datam_, 
xquationem diflercntialera coiivenicntcr ili daco 
axe Sc verticc. 

Exem- 
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Exempkm. ' 



4iTNvcnirc curvam cujus fubftangens auc fic 
J. media incer coordinatas x,& y, aiit duarum 
mediarum vel prima, vcl fccunda, aut uno vcrbo 
fir una cx feric concinvarum geomerrice pcopor- 
tionalium quarumprima fit x, ulrima y, & rermi- 
«i finr nnmero imh- i, ut numerus darus expri- 
mcns quora fit inhocordinc vocccur». Inrer x,&y 
fi ponanrur m numero medix proportionalcs, fiet 
fcriescxqua debet defumi valor fubtagenris quaifi- 
tar curve , erit cairh ferics cujus primus Ccrmiuus 
x, ultimus y, & teminierunt numcro »-+», quia 
duobus x, & y acccdunr alij numero m , qui illis 
inrerponuntur . Norum cfl autem, quod fi intcr 
duas x,& y intcrponancur m numcro mcdic. prO 
portionalcs, crit liarum mediarum prima, qua; in 

ordine fcriei fecundus erit terminus = Jt":"*' y"""* » 
porro fccuuda mcdiarum erit Iiujus quadracurnj 
per x divifum, tcrria crircubus per xx divifus , & 

qua; mediarum cric (ur ira dicam) n— i , cx- 

primccur per poteitarcm n— i hujus j)rioris 

mox cxpofita: divifam pcr poteftarcm n — z li- 

tcixx. Qnx vero mcdiarum cft «— i ,)llac(l 

in ordinc fcriei rt , qua: arquari dcbct fiibcan- 
I gcn- 



, 66 

gcnti cx vi darai hypochefcos. Fiat igicur talis po- 

teftas ; hu}us ]inc± x y , & dividatur per 

porettatem Ijnca: x a numero n— i dcnominaram, 

& erit x y jequalis fubrangenti, Un- 

de ydx = x y , unde oritur jcquacio 

X dx = y ""*"' dy",que fquatiocft integrar 

bilis ; omnis enim poceitas indeterminaca; in dif- 
feiemialc indeterminacc ejuidem du3:a quancita- 
rem inccgrabilcm conltitujc, cujus intcgrafc cil ca- 
dcm potelras cjufdem indererminate unirate ramcn 
aucla, & per exponenccm ejuldem poteltatis unica- 
cc Jimiliccr auclum diviia . Integrale cx — z ' dz 
eft z"*' , quod facilc cxpericris fynxhctice , & fi 

differenciationis legem artcntc profcquamur, pocc- 
rimus lioc etiam a priori,&c'x rei nacuca nobis liia- 

dere. Eadcm igi tiir dc caufa iutegrale ex x V 1 dx 

erir m -+ i x " "* ' & integralc ex y * 1 dy 

eric w -+ j y qua: duodiffsrcntialia inviccjn, 
^-1 cquen- 



■*7 

.TCjuencur, aik addattir cjuarvis conftans ad: libiium, 
oricntur acjuationcs algebraka: pro curvacjuairu 

qua:rimus;& er.it vcl m -f- i x ~ m -t-.i y 



Harum duarum a?c]uationum prima reducitur ad 
x~y, fecutida ver6,fa<fr,is debitis operationibus, re- 

ducitur ad ot-m y ""** ___+ »— i a — x "**' , 



ex cjua extrahendo radiccmcujuscxj>oneuseft. »— i, 

cruetur valor ipfiu.s x cjui crit radix exponentcm 
habcns »— i extra£ta cx illa cjuantiratc fupracirata 

»4 l y ""*' rt «_ i a "-' . Ha: dtKB scjuatio- 



ncs, fi conftruantur, lincas fuppcditant omnino di- 
verfas; clarum eft enim primam x — y elTe reccam 
in anjjulo lemire&o ad axem _, fi orduiata; aii nor- 
malcs ponantur, quccumcjue fint poteftarcs n, & m; 
ar veto aliam xcjuatjoncm eflc pro c-urva quadam, 
qua: varia eft pro vario numero m mcdiarum inter 
x , & y cadcntium, & ctiam pro varia porcitare n . 

I 2. E- 
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gcnti cx vi data: hypothefcbe. Fiat igitur talis po- 

reftashajus Iinct x y , & dividarur pcr 
poreftarem linere x a numero «— 2. dcnominaram, 

& crk x y .-ecjuaiis iubtangcnri. Un- 

de ydx =z x. y , unde orimr irxjuario 

■ Ty* ^ 

X ***;' dx~y "**' dy,que pjuatioeft integra.- 
bilis ; omnis cnim potcftas indcccrminaca: in di£ 
fercntialc iiideterminacc ejuiaem du&a quancita- 
rcm integrabilem confticuic, cujus integrafe eft ea- 
dcm potcftas cjufdcm indcterminace. unitatc camcn 
aucla, Sc pcr exponeutem ejuloem poccftatis unica- 
tc Jimilitet audtum divifa . Inrcgrale ejc = z ' dz 
eft z'"**y<juod facile cxpcrieris iynthctice , & fi 

differentiationis legem attcnre prolcquamur , potc- 
rimus hoc cciam a priorij&ex rei natura nobis fua- 

dcrc.Eademigiruc dc caufa irjcegralc ex x ' dx 

erit m -+ i x **** 1 & intcgralc cx y " "* 1 dy 

cric y cjua: duo difTorcnrialia inviceiru, 

n— i fcjuen- 



; *7 

.Tqucntur, aut addatur quarvis coriflans ad libitum, 
oiientur aquationes algcbtaica: pro curva quariL, 

qua;rimus;& ctic vcl m -+ i x — m y 



Harum duarum arquacionum prima rcducitur ad 
x— y, lecuuda vcr6,faft.is de.bkis operacionibus, rc- 

ducitur ad m~+ i y""" z± n — i a - x , 



x qua exrrahcndo radicem cujuscxponeus c(t »— i, 

nietur valor ipfiu.s x qui crit raciix cxponcnrcm 
,abens n- i cxtcacta cx illa quancicacc iupracirata 



Ha: dua; ?quatk>- 



ncs, fi confrruantur, lineas fuppcditanc omnino di- 
verfas ; clarum efr. enim primam x — y cdi reclam 
in angulo lemitccio ad axem , fi ordinaca; axi nor- 
males ponancur, quccumqiie fiuc poteltates n, & m; 
ac ver6 aliam a.'quarioncm cilc pro curva quadam, 
qua; varia eit pro vario numcro m mediarum incer 
x , Sc y cadenrium, & ctiam pro varia poceltatc n . 

I i E- 
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Excmpli graria,fi hibraiigcns debeat efle in quaruor 
ptopottionaliuni ferie fectinda, five debeat efle pri- 
ma duarum nicdiarum proportionalinm , cjua; func 
inter x» & y, tunc exiftcnte w ~ x , & » m, x- 
quatio invcnietut efle 3 \Jj -+_ \J~^ — \/T , five 

x = L 7 V ~+ gy^^T t± *7 v / w" -± 



COROLL. 

4*TV Egula pto integrandis quibufvis alicujus 
indeterminate potcftatibus , cjuam mox 
attuIimus,fipotcftas fit— i,nodcducct ad integrale 
ailignabile, quia fi babeatur y — 1 dy, qu.T fit intc- 
gtanda, & tradiram regulam adhibeamus augendo 
unitate exponenrcm — 1 & dividcndo dcindc potc- 
ftatcm ipfius y per eundem expoucntcm 1 unita- 
te auctum, ur precipit regula al!ata,fiec integralc^ 
= y° five^ 1 quantiras infiiiira, & inaflignabi- 

lis . QLiare hic tantum cafus cxcludeiidus vcnit a 
tegula, quam dedimus, & ab exemplo fuperius 
adhibiro ,quo ufij; boc intcgralc quanritatis y— »dy 
diligciKctcx pcndamus, quod iiio loco fumus fk- 
Ouri. 



Exem- 
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Exemptum II. 



4if* Urva quarrarur, <p? Jiibrangeutem habcat 
Vj quanrirate a ' ~" y "h- b 1 y 'z+C^ySa. 
quanritatem fcilicet compofitam ex quotvis mem- 
bris in quotum Gngulo y rcpcriatur ad aliquamdi- 
menfionem clevara, pcr quajvis figna invicem jnn- 
ctis; erit .Tquatioydx _ a '"" y" _\ b'""*y" &c.& 

~y 

dx~k'—"y m -^'dy -t-b'— "y*—'dy-<-c—- r y'—'dy 
qux a;q.uatio intcgtabitur , dummodo unicuivis 
mcmbro a' — m y"—' dy applicerur mcthodus pro- 
pofitionis pra:cedcntis pro integrandis poteftaribus 
indctcrminatatuin, erit igirur x-a'~"y"rt b'-'y" 

_.(■•—• y'&c. proccdendo femper percademve- 

ftigia , quicumque fit horum membrorum nume- 
rus. Quod ut pecuhari quodam excmplo illuftrc- 
tur opus eft tantumquancitatcm a ,— * y" :±b'~""y* 
&c. determinare, dcrcrminatis duabus Hteris m, & 
n, utwfit^ *j » = 4j ficque fubcangens c(fc dc- 
bcbit(pofitis quancitaribus a &b efle invicemequa- 
libus, & vocando illas bj b byy - y* , & equario 

diifcrcntialis ds = bby dy-y 3 dy, unde integrando 
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x=bbyy — y*, velx — thbyy — y*. Quo paclo 

ctiira fi fubtarigeus. debuiflef fuifle yy -+■ v aik 

^'yy-^ySarquatiopcr hanc rcgulam inventa fuif- 

fec x := ra ! yy ■* iy' • Harum curvarum primanu 

Fig. 6. cxprimic Figura fexta in qua curva EFACD &c ta- 
Jis ett , ut-ejus fubcangens BT in axe AB fic fcmper 
bbyy — y*> poficis.AB — x,BO = y. In haccurva 

AG maxima x eft — \ b = ! AK, AH vero = ,/Ibtr. 
Puncrum contrarii. flexus eir. in C per quod ordi- 
riataCB^v^, & abfcifla AB = %b. Curvi vcro 
Fig-7- a-heram ncmpe x = ja'yy-k zv' exhibctfigurafep- 

tima cucva; enlm I ACGDE rangens IT abfcindit 
axc HA fubcangenccm HT = a'yy ■+ y * ut requi- 

rebatur,poficis AH — X, HI = y. Habet ctiam hec 
conrrarjum flexum in Qpbfita AB~ y/X*'> & CB 
= « V*i< ) c 't auiem Af - a cuicompctirmaxima 
abfcifla x, five GF = a . Secat hax curva axcm 
AD iu D,pofira AD^v 7 ^»' - 



COROLL. 

44*T? X omnibiis poreftatibus indctcrminara: y, 
C.qua: fubrangentis valorem. ingrcdiuucur, 
pQflunt. aliqu.T , vcl omncs efle eriam negarivre, 
cum m,n,r, &c. numeros eriam ncgacivos xcjus 
bene ac pofitivos poflmt reprefcnrare. Scd rtullum 
adefle dcbct mcmbrum in quo y non adfic, five irt 
cjuo cxponens liccra: y fit o, cjuia fa£ta .Tcjuarionc 
ydx — a'~"y " _z by '~ 'y "&c. fi vel w, vel n ef- 

fet o in illa reduccnda adefler ay — 1 dy ,vcl by ~'dy 
quod ajquationcm non algcbr.iice iniegrabi- 
lcm rcddcrer, uc in prxccd. CoroII. notacum cft. 
Pro cxemplo exponenrium ncgativorum alTuma- 
rur cutva CBHL, cujus fubtangcns exprimatur pct Fig. 8, 
aay~'— a'y — "jfivepcr aay— a',a:quario cnim dif- 

fcrencialis erit dx — aaydy— a J dy ., hoc cft dx 
V 

— aay — *dy— a'y — 'dy, cjua: mcmbra fingula pcr 
allatam regulam inrcgcabunrur,& iier k- -aa-f a* 

y vy 

— a*— laay . Curva hax duas habet parccs CBHL, 

& FM , quarum urraquc ad afymptoxos KN, GD. 
Utriulcjue autem parris lubcangensj.tim jcilicerGT, 
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quam ED, optimc exprimunctuy pcr aay— a' pofiris 
yy 

GB, EF = y,AE = x. Portio autem CBHL afym- 
protum fccat in C, ita ur AC fic futura * a . Ext- 
ltencc AI = a, & IH = ; eric punctum H fitmmus 
vcttex, pun&utn vero L concrarii flexus habet AK 
= ia,& KL^Ja. 

COROLL, II. 

4//^\Mncs ha; caiyx hujus, & anrcccrlcncis e- 
\y xcmpli fiinc cx ijs quarum arcjuationibus 
conftaiisaddica,pofitionem tancum carum porcft 
variare,quiadic fola unam icquarionis inregrabilis 
parrem conftiruit. 

Eximplum III. 

4fi^^VaTriturcurvacujusfubnorma]isiitz^i;^; 

crit igitttr arquario dirTcrenrialis cur- 
v.x quarfitc ydy=xdxy/^xx. Ec incegrando iict yy 

— aiic cciam yy — X x-t-w ^aa-t-xx zt 

quavis conftance; harc conflans brevicaris caufa fic 
= aa,cric igituralccra curu.-carquaciodiftcre'rialisyy' 
— ixx 



= m-4 1 uv/i;-.o rt aaa. Si utatnut prima xqua- 
ji 

tione yy - lix-n^Wai-wex jficc curvaGKZ talis, ut Fi& j. 



cjus fubnormalisEW in axc AW in quo aflumuntur 
ipi.-c x (exiftenribus fcilicet AE—x y EG — y) fit, pro 
ut pollulatur Xt/~~~T. Curvaliecduas habet pat- 

tes utrinque ab axc AK fitas fibiq.uc fimilcs, & x- 
cjuales GK, KZ, & minima y eft AK cum x = o, 
&-,AK Habet etiim ad alteras axis AW 

' partcs aliam partem SMQ_oninino ipfi GKZ fimi- 
lem, & a:qiialem, fimtlircrquc pofitami fi vero ufi 
fuiffemus .-c^uacionc yy — ~7~~l •J~~~-*6i' 

curvactfcr HIY priori GKZ a fy mprot ica minim.im 
ordi natam habeng ia axc AI ad diflaiitiam AI 
=]/ L aa , habereroue hxc ctiam curva partes Hi, 

IY, fibi Kcjaales fimiicfque, & parres ctiam faltem 
HIY, VPR fibi a.-C|uales, & foniles. Dcmiim arqua- 
tio uwiui/in. xx — s_'* £ yy,pofito fcmpcr ut 

ante abfciflas x furai ab A in axe AW , fuppeditat 
curvam XDF prioribus ctiam aiymptoticam , a- 
xcmque A W fecantc m jn D (unde illa incipit) uc 
fit AD - j/ i^aT ~aa habc.ntcmcjue, non tantum 
portionem XD.fimilem, arqualemq; portioni DF, 
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kd Sc aliam partem NLO fimilem aiqualemquo 
parti XDF, hi ur omnes curva: quas in figura no- 
na ruditcr deiignavimus quxfito fint fatisfactune, 
& dufta ordinata EFGH, & tangentibus FB, GC, 
HTjcarutn normalcs FW, GW, Hw in iinoco- 
demque axis pun&o W fint coitura: ut fit EW 
~ Wai^x»'. Curva HIY habct fani aliam portio- 

ncm, que circa axcm DL in Ellipfis quafi formam 
jacct,& a punctoD ufque ad L protcnditur, abfcin- 
dcndo in axe IP, ab A vcrsus I, & fimiliter ab A 
vetsils P portioncs = M ; veriim banc delincare 

in figura pretermifimus, quod illa , licet equationc 
eadem,ac portio HIY oprime exprimatur, fiibnor- 
malem tamen habcat— xJTzZxx nonvcro Waa-+m, 
ut rcquircbatur. s l l 

47 Elt tamen longc univcrfalius Thcoremav, 
quod pro inregrandis varijs quanriraribus infervit, 
quodquc univerfaliore exemplo claudemus. Eilo 
curva inv cnienda cu jus iubnormalis fit cxpre/Ia pcr 
x" -1 yc"~'-+bx"'- Fiet equario diffcrentialis ydy 



-\" ' dx Vc"""'-!- bx", qng ctit inccgrabilis, S; 



intcgrando eric yy = n: c"-*' -+bx' "y/c~~' ■+ bx~ 



m: b-a " 

iggfilubeac, quod experiri . poffumus ur oflcn- 
damus ; denoraiit autem m , & n numcros quofvis 
cujufvis narurx. Excmpli loco fint m ~ 3 , » — 1, 
fivc fubnormalis qusefita: curvx fic Wc* - i- bx » > 

quatio pro curva qucfica eft yVr: lo- ubxi-^-MijKi 

aiic fi m~ 4, & » =- ijUC fubaonnalii Ct =• - x* ~ 

( pofico omnes c, a, & b cflc inviccm -quajes bre- 
Yitatis graciaj erir etj uatio c urvc per tradita m re- 
guiam Serivata yy-Va* -n» vel yy=v / »*-*«m an ' 

Excmplnm iP. 

48 C*I fubnormalis qucfite eurvc cflc debcac 
M L , X * ^ yjy» eric cqua. ^ x' dx =ydy 

nnde inrcgrandd eric yy = *x ~ saa yn^xt- ]J«f? 

verfalitis pofira jquacione ydy ~x* " ' dx , cric 

;: ■ b'— 

integrando . yy = x»~xi">/v"-+z " ■ Et demjimi 
-i j»bJ™ edain 
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etiam univcrfalius, C fucrir squario propofita ydy 
= x +*~' dx , integrando invenic- 



- yy~ >" J, "ia ** : 3 " -+ i*" £ phis vcl mi- 



nus cc fi Iibuerit; at 11 fiiUTct cquatio data ydy 
1 ^ , crit incegrando yy 



1A- 



Exemphtm V. 
4?0* integrauda fit dy^/ - ~ _ dy/T - — dx,erit 

pjuatio inrcgralis ( ut rite cxperiri pofTumus ) x 
- % Y — t » — ii) five rinivcrfa- 

: - '- lius 



lius ad inccgrandum dx — y'" — My— y"— ■ a* dy 



efTct integrale x ~ iy" — iy"a"j.a":|/i-y'- a' t 

&fica [ uatiofueric dx-y »■— ' dy — y "— ' a *dy,ecit 

a : iy*-a" 

fa£ta incegracione a:cjuario cjus incegralis quefica x 
iy"a*_la" : iy"_a" "acdemum 



iixtjuacio fuerir dx — y "~'dy — y*~"a'ay, erir 



xquatio ejus miegraljs x r 



vjc fi eiTct cxccnpli Joco dx- y'd y-a ; y' dy , io 
legrando juxca hunc ulcimum canonem invcnirc- 



imts x — ijoy*-34oa 3 y _ loia *,: -aV 
10000 a' T 
CQ- 



COR.OLL AKIVM. 



$of^ Onfulto atrulimus regulas hafce pro intc- 
grandis quantitatibus, quas una tantum., 
ingrcditur indercrminara, ut x™ dx & alias hujuf- 
modi, quia raagni funt ufus, & valde conducerct 
hos canoncs, aliafquc talcs rcgulas in ordincm ali- 
qualiter redactas fcrvarc ,quas tamen unufquifquc 
facile fibi parare potcft . Nulla cnim haitcnus, 
quod fciam, inventa cft mcthodus, qua dc propo- 
fita quavis quantitate (nccdum cquatione ) etiamfi 
unica tantum indeterminata cum fuo dincicntiali 
illam itigrediatur, tutd pronuntiari poflit iium illa 
algebrake fit iincgrabiiis nccnc . Unde cum inci- 
dimus in quantitatcs talcs, dc quibus quarrcnduiiL, 
fir an fint intcgrabilcs, magnum cft iubfidium ad 
hos canoncs rccurrere, & lcrurati an ulli cortirrL. 
fit applicabilis quantiias illa . Hoc cil unum cx 
prarcipuis, quar in Analyfi hac adhuc defidcran- 
tur, rnerhoaus fcilicet, qua dum proponitur quar,- 
titas quarvis integranda, aut cjus imegralc alge- 
braicum afhgnarc , aur impoffibilitatcm cjusalli- 
gnandi dcmonftrare doccamur. Qyod fi quis in- 
venerit, fc tandiu qua;fitas hypcrboles, circuliqui. 
infinitafquc alias quadraruras rcpciific fci.it , afli- 
gnato lcilicct fpatio reftilinco algcbraico hypcr- 
fcolicis, circularibufque fpatijs prorsus a;quali , aut 
de- 
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*° SECTIO III. 



T>e ConfiruEiione Etfuationum differcntialium frimi 
graduSy ijuando nen fint algcbraicc integrahtlcs } 
&,pr*ter acriufque indeterminat* diffcren- 
tialia ad akiorcm potefiatem non ele- 
n/ata,continent a/terntram tantiim 
indetermina tarum. 




P ROPOSITIO I. 

in^jCcidit licpeiiumero , utdaca cur- 

lis fir , aax ad arquarionem dif- 
teremialcm primigradusnosdc- 

) ducar non inicgrabilem algc- 

braice, lid cpx camen ucriufque indcccrminata: di£ 
ferenrialia (qug nccellhriijm cft in equacionc diffe- 
renciali invciiiri ) fimnlicia, fivc ad primam ranrum 
ditnenfioncrn elevata tfiabcat, & inlupcr unam ran- 
rum indctcrminararum,alrcra omnino cx arquario- 
nc [cjecla, coiitineat . Quo in cafu curve qucficc 
ccnfiruclio independenrer a quadrarura fparii cu- 
jufdam , quod mox iiiveniemus,habcri non porcrir, 
auc faltem dcpcndcbir ab alccrius cujuidam problc- 
matis folutione, eandem banc cjuadraturam invo- 
lucnte'. jiOm- 
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;z Oranis arquacio in qua unica tantuni inde- 
tetminatarum inveniatur, pra-ter utriufquc indeter- 
minate diflerenrialia ati majorcs poreitatcs non clc- 
vata ad hanc formam reducibtlis crit dz = qdu. 
Vocoicilicet z indeterminaram illam, cujus in a> 
-quatione diffcrcntiale fimplcx five ad prirnam taii- 
tum poreftatem elcvatum rcpcrirur , & prcccrca 
nullo modo illa in a;quacione apparec ; u vcrodt 
altcra indccerminara, qua: cum iuo difierenciali x- 
quationcm ijigrcdirur. Cum igicur cx omni equn- 
tioiic, cujulvis quantitaris que in illa cft valor ali- 
quo modo fir cruibilis, maxime aucem quaiiticacis, 
quc millam poccltaccm altiorem nafta cll, facilc 
cric dificrciicialis dz valorcm cliccrc cx ?quacioni- 
bus de quibus niinc fermo clt, ac proindc ad hos 
terminos reduccre, ur dz lola unam equacionis par- 
tcm conftituac, rcliqua vcro pars fic produchim al- 
rcrius ditfcreiitialis du in quandam quancirarcm_i , 
quam voco q, quc proinde erit nullo modo pcr z, 
fed pcr u , & coiiftances promilcue data; eit ergo 
dz__:qdu formula gencralis pro omni ccjuationej 
de qua nunc cra<5tarc intcndimus. Quanticas aurem 
q, dcbcc efic nullius dimcnlionis, ut ialvecur lcx 
liomogcneomm , lioc eft cot dimenfiones habirura 
elt in dcnominarorc quor iu numctatorc, nifi uni- 
tas iubincelligacur. 

. j3 Igicur pro coiiftrudtionc quxfira; curva de- 
fcribatur AC,cujus abfciflis AB exiftcnribus = u or- Fig.io 
L dt- 



dinate. id aiem perpendiculares fint aq , tum vcro 
Ipatio ABC, quod conriiicrur curva fic deicripra, & 
duabus quibuslibcr in illa coordiuatis AB, BC divi- 
fo pcr conirantem rcftam lineam a ponatur ubicj; 
arqualis ordiruta BD ad puncium B,erirque D ad 
tjua-firam curvam. Eft enim AB = u, BC cx hypo- 
tcfi _ ■ BD — z. Spatii ABC elcmctum crit aqdu, 
quare fpatii liujus divifi pcr conftanrem a clemcn- 
rum crir qdu . Igitiir omnium qdu fumma, fivc 
hoc cft fpatium ABC arquat z ordinatam Ii- 
nee, AD — z,undc z „ f cjdu, „ dz = qdu, cjux eft 
icquatio quam debueramus conftcuere. 

COROLL. 

loco ponendi ordiijatam FG njualcm fpa- 
_3 110 ^FE P" a divifo, & ordinatam HI a:- 
aualcm Ipatio AHK pcr a itcm divifo , & fic dc cc- 
teris, poncremus FL aiqualem fpatto FECBper a di- 
vifo, & HVI arqualcm fpario HKCB pcr a ctiarr_ 
divifo, & fic ubiquc ordinata: fierent a^-jualcs, non 
correfpondencibus fpacijs totalibus, fcd fpatijs inter 
coordinaras, & conftantcm ordinatam BC claufis, 
adhiic de curva ftc dcicripra LMB, eadem differen- 
dalis a-quatio valeret, ac proinde & illa non miiius 
ac pncdcicripra GIDA cjuffito fatisfaccret. Quodl 
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claram fir confideranti AF efle — u, FE — acj cle- 
mentum autem ipatii FECB cfie aqdu, tdcm ae e!e- 
mentum fpatii totafis AFE ; unde FL, qu.-e ipatio 
EFBC per a diviio a>qualis fafca eit, Hjue vocari 
potell t qdu ac tota FG,quare ii dm FL quam GF 

vocctur z, erir utriufquc curv.-e GIDA , HB cadcm 
dirlerentiaiis c/juatio refpectu ejuidem axis, & ver- 
ticis, puta dz = qdu. Vcriim cutva LMB pofitionc- 
tannlm diffct a curva GIDA, cjuia fpatium EFBC 
differt ubiquc conftante fpatio a totali area EFA, 
utide & linca FG differet ubique, conitanti cadem. 
diffcrenria a linea FL. Quare linea LMB,cadem eit 
ac GID, qu.-t motu fibt ipfi paratlcla accc/fit ad a- 
xem pcr dilcantiam LG, & proindc poficione tan- 
tiim diffcrt i curva GIB. 

COROLL. II. 

j jTJOfTtinr vcr6 innumer.T affignari regula-pro 
J. talium curvarum conitrucrione , quas ra- 
men omnes in idem rceidcrc opus cfr, ficur pro itt- 
vcntiouc duarum mediarum proporrionalium in- 
ter duas daras quidquid rcnemus , iempec in para- 
bol.-e defcripiionem,atit analogum quid collimabic. 
Sic ii dividatut quautiratis qdu quadratum qqdu* in 
duo quadtata ppdu',& rrdu", quorum radiccs pdti, 
rdu (Ji ficri poflir, hoe eft fi quadratum qtiidem, 
L x pp- 



ppdu" calis divifionis fit capax) fint iutegrabiles, 
clacum eft,quod conltrutta curva,cujus coordinatK 
finc harc incegralia quantitacum pdu, & rdu, eric 
longitudo cuiva; fit defcriprs: — z ratio eft, quod fi 
ponatur calis curva cujus abfciflarfint iruegralcs rdu, 
& ordinara: inregralcs pdu, crit clcmcmum curva; 
=v / rrdQ'-^ppdu' ,cumqi ex hyporhcfi rrdu' ~+ ppdu" 
faciani qqdu", crit elemcncura calis cutva; = qdu, 
crg6 = dz, quare rcddit dz _qdu propofita a;qua- 
tio. Scd harc rcgula, & quarcumquc arferri poflic 
pro conftructione curv_ dz _ qdu, fcmper primc 
conftruciioni arauivalcbic , quia curva; longitudo 
hacmethodo adnibica, equivalec fpario, quod fe- 
cundum priorcm methodum quadrarc dcbemus; 
prarterquamquod non apparct adhiic regula, qua 
omne quadracum qqdu* poftic dividi in duo qua- 
drata inregrabiles radices habenria , quod tamcn fi 
ficri poiTc quandoquc conftcc in praxi eft prarcli- 
gcndum, Sc conftruclio pcr rc£tiiicationcs curva- 
tum algebraicarum conftructiom per quadraruras 
anceponenda cft , quia pra&ice filo curvas facilc 
mctimur, fpatia vero non ircm . Iam igicur ad e- 
scmpla dclcendamus . 

Exemplnm. 

jfiO It iiivcnicnda curvai cujus' fubtangciisfitconr- 
O ftans. Ergo ydx _ a } & dx _ ady-. Fruftrit 
~Af ~T~ au- 



autem temabimus quaiititatem hanc integrare al- 
gebraice; licet enim fcribcnclo ay - ' dy, hec quau- 
titas conrinearur fub canone y"dy,artamei),fi regu- 
la illa uramur qua: afsignar y"-** pro integrali e-x Oii.^i) 

y"dy, inveniemus in hoc cafu quo n — — i integra- 
ic efle ay° five a quanticacem infiniram . Undc 

iam nlia via opus cric conftcudcioncm moiiri.)Con- 
tinctur aucem kcc a:quacio dx — ady lub canoni- 
y 

ca arquationc dz zz qdu, quia qua; ibi cft i bic cii 
s, & qux ibi u hic y , & quar ibi q hic cfl: a . Con- 
y 

ftrucnda eft igiriir curva IHFE, cujus abfciiTis CD 
exiitcntibus y, fint ordinarg DE — aa . Erit crgo 

y 

curva IHFE fic conftru&a hyperbola aiquilatera.,, 
afymproros habens axem CD, & lineam CK axi 
ficrpendicularcm pcr C, & cujus quadracum CAF 
fir aa. Quoniam autcmcurva: qucficx ordinara eft 
cqualis /pario curva bac contenro per a diviib, o- 
pus erit fpatio cotali afymproto CK, curva,coor- 
dinarifque CD , DE comprcherifo divifoquc per a 
cqualem poncrc ordinacam quefira: curvc. Verum 
Ipacium hoc infinita; magnirudinis cilc icimus. Nc 
igitur conftrucrio fruliretur, cum dijierimus poflc 
ab hoc ipatio conftans fpatium fcmpcc tolb, aflii- 
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mamuspro hoc fpatio coiiftantcinfinitum fpatium 
- quod afymptoto KC, curva, duabufquc inviccm ar- 
qualibus coordinacis a five CA , AF claudttur, nec 
ponamus ordinatam cun<a:qiiamqucrimuscc]ualetii 
/patio quod afyrnpcoto CK,curva, & duabus cjui- 
buslibec coordinatis daudicur pcr a divifo, fcd lpa-- 
tiorantum,quod dctcrminatur ordinata FA,curva, 
& duabus quibuslibcc coordmaris CD,DE,quale ef- 
ferfpatium FADE . Huic igitur fpatio pcr a divifo 
fit xqualis reftaDB,crirquc punctum B ad curvam, 
cujus fubraiigens in axe CK ccic data conftans a , 
Eft manifcftum cjuod , fpatio FADE evanc/cctiro 
quando CD - rcperiecur cfle — CA = a , tiinc crit 
DB= o,pun&umquc a iu cucva cjucfita. Dcinceps 
fi aflumacur ab/ciila uc CL minor quani a, fpariuni 
FALH refpeftu /patii AFED eft negacivum, undc 
jam ordinatc LG ficnt negativa:, curvaq; BAG qug- 
fita axctn fecabic in A, Si utrinque.ab illo divergcc 
in ijifinirum, ad partes vcro G,non uicra afympco- 
tum CK hyperbole protendetur. 

COROLL. 

/7^k TEmini dubtum cft quin curra GABficdc- 
fcripta , ur ejus fubtangcns in axc, feii 
afympcoto CK fic conftans, fir ip/a Logarithtnica. 
Eruncigitiir linec x, five ordinara; DB ip/,iri7m_, 
y, five DC Iogarithmi. Sunt autan cxdem DC 



— r ady> ergo j-ady — ly,hoc cft integrale cx 

ady erir ipfe logarirhmus quanritaris y fumptus in 

logiflica cujus fiibrangcns fit — a. Dcinceps igicur, 
cum integranda fuerir quanriras alitjua ady, fcri- 

bcmus pro fuo intcgrali ly,fivc logarithmum ex y, 
advcrccndo dcbere logarirhmtim aflumi in loga- 
riclimicaCABcujus fubrangens fit = a,& eadem dc 
caufa integrale cx ady erit 1 a-t-y. Autvicevcr- 

fa, cum differcnriandus fucrit ly, affumpcus in lo- 
garichmica,cujus (ubcaugens,vel paramccec fic daca 
oucvis a, fcribemusprodiffercntiaii ady . Hiucmc- 

^ y 

chodus differcnriandi ly", five pocellacem quamvis- 
{pro cujus indice ponon ) logatithmi indererminata: 
y, ecic cnim differcnciale nly"'ady , ex regulis 

y ^ 
calculi differcntialis communibus, dummodo tan- 
tum ubi debcrec poni differcnriale logarithmi, po- 
nacur ady. Sic novas cucvas, curvarumque fpccics 

y , . 

excogitarc jam potcs, quarum tangcnres mvcnire, 
cvolutafquc defcriberc,exhac methodo porcrimusj 

uc fi fuerinc curva: x ~ly T ubi n, & m quofvis 
a " nu- 




a 



- y 




— ,,—m a. Hantm curvarum nocabilis pofitio, cjuc 

pro varia numerorum n,&cm hnbitudinc mirabili- 
tcr variara reperitur conciperejubetfpeui,hauH gra- 
vc lcdori fbrc, fi non inutili forte digrcflionc pau- 
lifpcr ipfis contemplandis immorcmur. 

jS Porro rrip/ex diftinguendus clt cafus, qui 
accidcre porcft, pofito iemper logarithmos ipiarum 
y fiimi in iogiliica, cjuam modo defcripfimtiSj cu jus 



fit — o. Vel enim numerator n eft impar exi/ten- 



impari,vcl demum w,& m ambo fimul fuiit impa- 
parcs. Quo ad primum calum, cum « c(r impar,& 
f« par, fi y fumarur mtnor quam ajcrit iam \y nc- 
g.iriva ouantiras, unde h/*crir negariva, quia potc- 
Itas impar quantiraris ncgativa: clt ncgativa, fcd 

}y hoc eft radix (ut ita dicam) j» c6 "" negativi 
ly" erit imaginaria s quia raiiix par cx cjuantkate ne- 
gativa elt tanrtlm imaginaria , igitur x erir iuiagi- 
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naria, & in Iioc cafu cucva incipicc ab A,& nullam. 
abfciflam minoiem quam a forcietur . Vcrtim fi y 
aifumatur cqualis a,tunc iy-o unde fi .1 fit nume- 

rus poficivus erit x ~ o, quia omnis potcftas pofiti- 
va ex o eft o, fj fit negativus eiit x infinita, cjuia.. 
potcftas ncgativa ex o eft infinitum quid , & tunc 
AL normalis ad CDpcrAcrit afymptotus talis cur- 
va: . Aflumpt.t doindS y majore, atquc majore quam 
ain iiifinicum,fcmpcrly crunt pofitivi, crefcciirquc 
in infinitum, unde ordinara; curva: noflra: crefccnc 
in infinitum fiquidem JJ. fueric pofitivus, minuen- 

rur tamcn in infinitum fi fucrit negativus , cjuo in 
cafu cv.incfccnt omnino cutn fuerit ly infinitus, fi- 
ve y infinita, quare & CA in illo cafu efl curva: 
aiympcocus. Transfcrancur lincr AC, AL, KC irL, 
figuram 1 1 , & ctirva MN reprafcntabic primurru 

cafum,ncmpccurvam x — Iy ■ quando, cxi- 

a ~~~ 

ftcntc n impari, & m pari,fucric 'j_ negativus. Cur- 

va ha:c in qua CD ~ y, DM = x nullam fbrcicur y 
minorem quam AC qua: efl a, eftque ad afympco- 
tos AL, AC illis perpcruo convcxicatem oitcndcns, 
nullo enim concrarii flcxuspmicloiiifignisclfyjuia, 
cxiftente » negativa, ecit ± — t,five^-!? _negaciva, 
w M " ' im- 



unde »— — a, hoc eft ly in puwfto concrarii flescus 

erit ncgarivus, unde y. minor quam a, fed nulla effc 
in his curvis y minorquam a, ergo nullum eric flc- 
tfx-'S i xus contratii punctum . Figura auccm 1 j. oftendit 

cucvam MN quando J, xquacionis x — ly ' 
a "- 

cft pofitlvus unicacc minor, pofiio n impari, & m 
pari. NullainiIlaCD,five y poceft efle minorquam 
as carteriim crantic iIlaperA,vcrsus AD fcmpcrcon- 
cava ,. nec flcxum concrarium, ucc maximam mini- 
mamve ordinacam fonitur , tangirquc ilJam AL la 
A. Dixinullum adefic contrarii flexus punctumquia 
fi " minorcftquam i.erit "— ■» ucgariva, &proiud5, 

ut facTrum eft fupra pco figura 1 1. ofteuderur nul- 
lumrepcriri hic pofle flcxum . Tcrtiumcafum, quan- 

do in xquatione x= ly * ,exiftentc n imparij 

K— m 

m pari fucrit *_ pofirivus unicacc major oftcndic fi- 

ffifr>+) gura 1 4. in qua curva NM,quat nullam abfciflam- 
habct minoremquam a tangirurab axe ADinA,&: 
ctttn prius venus illumconvexafit, flcdicur dcindc, 
& Versus cuudemfitconcava,quiainhoccafu jicxi- 

ften- 
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ftence majorc quam i crii * — i vcl *— m pofitiva , 

& hinc a pofitiva, qua: cum fic fy ui pun&o 

contrarii flexus, cric hic ly politivus, undc y roajor 
cjuam a, hoc eftabfcinapuiieri contrarii flexus ma- 
jorcjuamAC,underevcra,&iK>nimaginarietantiini 
icperibilc crit in hac cutvarum fpccic. 

j9 Quaiidoautem,cxiftcntc » pari,fuerit m im- 
par numerus, lutic vel cxiflat y major, vel minor 
quam a, ita ut vcl ly litpofuivus vcl negacivus, fem- 
pcr ly"eritpofitivuscjuia n cft numcrus par,&cxi- 

ftcntc ly "poficivo,crit ly " ctiam non modo realis 

fedpofitivaauauticas,unde& x,cjua; cft ly ■ eric 

a - 

realis, &poficiva, vel y affiimacur minor, vcl aflu- 
macur major quam a, Pofica porro y — a , cum fic 

ly = o eric tunc iy * inflnita, cum i fiicric nc gati- 

vus exponens,unde AL efcafympcotus curva; liujus 

infigura ij.necerit ly - a^ualisnihilo,nififue- (fc.ijj 

a • 
rit !y iufinita,quodcumaccidat,&pofita y infinica, 
&pofica y — o, fequccurcurvamhanciiiinfinicadi- 
M t ftan- 
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ftanria a puncto C fecturameflc axem AC, cundem- 
c]ue etiam fecare cum y eft o five in ipfo pundlo Cj 
nabctigitur curva hec duasparres, MN unam ad a- 
fymprotosAD,ALpofiram, PO alrcram, ad afym- 
ptotum AL, proinde afymptoticam & ipfam parri 
MN,&cjua:fccatAC inipfofui initioC, fccatq; ad 
redlosangulos, ita ut KC rangar illam, fiintquc ambc 
ha: partcs ad eafdem axis AC parres ; conrrarium^ 
flcxum habetin parte PO, cjuia ± cum fit negativa, 

relinouct negarivam quanciratem ± — i five 

unde a five ly in punclo flcxus conrrarii eft nc- 

ganvusjtjuod indicat abfcifTam y pun£Hilliuscffcmi- 
norem quam a, & puntvhimrnlccadcrein porriono 
CPO. Siverd, n cxiftcnre pari, m impari,& ± pofi- 

rivo, fuerit illc rninor tjuam i,curvam arrjuarionis 

(fii-iSi \y - oftendct figura i c. In hac curva quccum- 

a' " 

quc abfciffa y affumatur etiamfimiiior firquam a, 
compctct illifuarealis&pofiriva x,ucfupradiximus 

decurvaflgurx i j . Porrofily iiifinira,erir& iy ■ , 
&proinde x infinita,igitiirinpuncr.o C &inpuu&o 
axis infiiiircdiftantc .1 puncto Ccrir ordtnara infinira . 



Si 



Si vero y = a j ly = o, erit ly - ~ x = o , tranfit 
crgo per A curva hxc, qua: ad afympcotum CK cf- 
fedcoct exvifis,duafque habet portionesiiicommu- 
niillo pun&o inviccm jun&asAPO, AMN &com- 
munem tangentem AL,&adeandem axisACpanem 
locara: funt . Portio AMN eft vcrfus ascm iemper 
concav.t, fcd portio APO, cum primo vetfus AC con- 
cava fit, flectitur ad alterasparres,&firconvexa,& 
ad afymptotum KC. conftitnta in infinitum inter 
KC & AL protenditur. Ratioeft quia ^.—1 eft ne- 

gativus numerus five a negativa quauticas quc 

cum fic ly petdnentis ad punctum concrarii flexus, 
crir y minor quam a, nnde &c. Tandem fi n fueric 
par, m inipar, £_ pofitivus & major quam 1 , figura 

37. utendumctit. Pofita y minore quam a,five ly (fe.i?,) 



inhnita quories lyfit infinira five y infinirafitvelfic 
o,quandoquidem _ cxponcns poficivus cfle fuppo- 

nirur .Si ly fir o,eric & x = o,unde curva crafit per pu- 
flum A in quo ly eft o,& y cft a.Tangicurautem 
ibi curva ab axc AC,& duaspartcs fbrmat quc ad eaf- 
demaxisACparrcslocancurquarum una APO,ver- 
sus AC continuoconvexareperictur,&adafympto- 
nim KC pofita, altcra AMN primo quidem versus 




axcm 



axcm ilium convcxitatcm obvertir, mox verocou- 
cavitatem, cjuia flcium habet ci co quod ^zH a )<] u ' 

eillogarirhmasexabfciflaputic^icontrariiflcxus cft 
pofirivus(proprer ^ maiorequa i ttoccft ipofi- 

tivam,&;^— m & "— " a pofitivam ) unde y major 

quam a; dcindc curvn: portio AMN in infinirurro 
at axc AC versus illum concava clongarur. 

Co Tcrtiuscafuscft,cum n8c m ambofimulnu- 
mcri funt imparcs. Et primoquidcm cft manifc- 
flum, quod fi ly fir negativus , vcl y minor quarrij 
a , iy"crit negativa, cjuia n cft impar numcrus,crit 

vcro pofitiva fi \y fit pofitivusi 1/ " autcm cric vel 
pofirivus, vcl ncgativus pro ut ly " fucrfc vel pofi- 
tivus,vel nei>arivus,quia radix imparporeftarisim- 
paris,eft pofitiva,fiquaiititas ilia fir pofiriva,negati- 
va, fi illa fir negariva, fcd icmpcr rcalis. Confide- 
rando igirur primo cafum quo n &, m cxiftentibus 
imparibusfir 1 ncgativa, rcprefentarc illum potcri- 

muspcrfiguram i 8. Poiiro enim m hoc cafu iycf- 

fe in£niram,crir iy ~ ~ o, unde in puncto C, 

a - 

in quo cum y fit o eft iy mfinira,& in alio ptinelo 
iu aic AC infiniic diftante i puai2o C ctir x = o 
" tran- 



tranfit igitur 'curva per C j & eft ad afymptoturru 

AC. Porro fi ly — o, eric ly ■ infinita ; ergo io, 
punfto A x eric infinita, & curva eft ad afympto- 
tum etiam AL. Habcc porro curva ha:c duas par- 
tes unam COP ad partcs K axis AC jocatam, pcr C 
eranfeuntem, adque re&um angulum axi AC illfi- 
ftenrcm, ad afympcocum aucem AL exiftenrcrrL,, 
pun&oquc concrarii flcxus affcdtam , quia fi 0_ eit 

negaeiva , crit Sc * — i & , Si a, proin- 

de &; ly negariva , & y minor quam a ; altcra pars 
MN curva: bujus elt ad altcras axis AC plagas de- 
Icribcncia, ad afymproros AC, AL, femper versus 
illas convexa, ur oftendic figura. Quandofuccic »_ 

pofitfvus, fed unicace minor, exiftencibus incerinu 
utroque n , & m impari , cunc iigura i p. cxprimcc <&-'s-} 

curvam aw]uacionis x = \y - - duas parccs habe- 

reni . Pars AMN qu.r refpectu axis AC ad plagam 
L jaccc, fempcr concava cft vccsus axem illum , & 
ab illo in infinirum digredicur , tangirurquc ab axc 
coniugato AL in puncro Apcrquod rranur,eo quod 
cum fic pofitivus exiftente ly = o Civi y ~ a,crie 



Jy - five x - o. Pars vcro AOP, qux ad alias 

a - : . 
refpectu axisACpartes cadit quam a!ia porrioMN, 
a puiicto A exit, priufque verfus AC concavam fe 
facir, dciude flcciicur, & convexa fk, ad afym- 
ptotum KC fe difponcns; quoddcbeac cflc ad ralcm 
afympcocum pacct quia cum ly eft infinica, ut iiu 

pitncto C, dcbct effe infinica & iy- - flvc x , quod 
coiicrarium flcxum habcar pacer qua fivc i 

exifccnrc ncgativa (cum i major fic quam f_ ) cft 

£22 a fivc ly ncgativa , & y minor quarn a, crgo 

conrrarius flexus pertinet ad curvxportionem AOP 
cujus abfciffie minorcs funtquam a . Confidcremus 
ulrcrius cafum quo jlftaruirur pofitivus unitatc ma- 

jor cum exiftanc », & m imparcs. Cafum dcfignat 
) figura io. curva duabus,&illa porrionibus compo- 
nicur utrinque ab axc conftituris,qucm fccat,&tan- 
git in A . Porcio AOP cft ad axem convexa , & ad 
afymptotum KC, portio AMN, primo ad eundcm 
axem convexa cft,dcindc concava, cum punctum.. 
flcxus concrarii habear.Reliquascurvarumpropric- 
tatcs,exa:quatione erues, hasfolum arrigiffe juvar, 
ur apparcat quam diverfisfiguracurvis cadcm cqua- 
rio compcterc poflir. C0~ 
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COROLL. II. 

6 1 Icuci cs hac propo firionc mechodus eruitut 
p f o diffcrcnriandisquantiraribus^quasingre- 
diarur cjuanciras Iogarirlimica,ira&calculi hircgra- 
]is compIurcsregulcderivaripoffmit,quibusvicevcr- 
h quantitates multas, quas logatithmica quantiras 
ingrediatuc, potcrimus integrarc. In primis enim 
V'dy cft inrcgrabilis, & intcgtalc cft ly~*', pofi- 

ia a fubcangcnrc logarichmica; in qua affuifiunrur 
ly. Sic & integrabilis cft lydyy/ a-t-iy > & incegra- 

Ic cft aa -+ ly" . Uno aucem verboomncs cano- 



nes pro inregrandis quanricacibus ordinarijs diffe- 
rentialibusqualesfunc, quos tradidimusin prcceden- 
ti fccrione, valent criam fi pro indcrcrminara, qux 
in illis rcperitur , ponatur quanticas logarirlimica* 
fimplcx ly, vcl lx, dummodo quantiras dividacur 
dcinde per y,vel x prout ly vel Ix adfueririnquaii- 
tirace incegranda. Sicquoniam y 4 *— 1 dy cft incc- f»MW 

V*"-±y" 

grabilis, erit & incegrabilis ly' ' dy , fubftituen- 

do Iy pro y, & dividendo deinde quanricatcm per 
N y; 



y; quia, cum y fit quanritas quievis indcrermina- 
ia, fi ejus loco ponarur alia quevis,& pro dy pona- 
tur deinde hujus alteriusdiffereriale^adhucinregra- 
bilkas letvari debet in quantitatc propofita ; igicuc 
ponendo pro y aliam indetcrminatam lx, vcl Iz , 
vel ctiamly, & pio dy deiiide differcntiale ipfius 
]y,quodcft dy (polita btcvitatis gracia *pro(ub- 



tangente ) fiec quaniitas adhuc intcgrabilis, & inre- 
gralc hujus quantitatis eric idem ac inregralc illius, 
iubftituta tancum ly pro y, unde ficur integrale cx 




regi.cxquancir.^ly^^crit^^.,!^.^^]^» " 



(iibftirora rantiim in pciori incegrali, loco litteta; y, 
quantitace ly . 

His addenda eft regula pco intcgrando ly*dy, 
vel univerfalnis y"Iy" dy,!qux ur in ptogrelTu pa- 
tebic, cximium haber ulum. 

61 Propofitum eft igitur,quoniam dc integran- 
dis quantitatibus logarichirticis (crmo eft ,omnium 
fimpJiciisimam ]y"dy,vcl univccialius y"Iy"dy in- 

tc- 



tegrarc;ponamus incegralc quaificura cfTc y"*' !y 

qualceifec nifi Iv "cfTet quamicas variabilisi vcl igi- 
..tur y"*** ty" differentiara reftiruec y" ly" dy , vcl 

non; fi refticuec, iam ccic illius iutegrale, & fatif- 
faclum crit cjuxltioni, aliignaco ncmpe quarfito in- 
ccgrali. Scd nifi refliruat,' & cjus diftereuciale pra> 
ter- quaiicicatcm y" ly" dy , quid aliud contiucac, 
,quod vocecut du,fignum crit quod aflumpra cjuan- 
ticas y""*'ly" non cft integralc cx y " \y " Ay , fcd 

cxcedicincegralequodqucrimus ex propofiraquan- 
titatc y"]y"dy, fer icium inicgralc cjuamira- 
tis du , cjuod cflr u . Et profe&d difTcrcntiando 
y— *■ \y" } oricur y*ly"dy -+.» y"a.ly ■-' dy (pa- 

JTco a cfle fubcangcnccm logiHica;) quod exccdir 
propofitam cjuantiraccm y" ly" dy per toram quan- 
titatem. » y"a ly* - ' dy,cujus proindc integralc dc- 

mendum cft £x quantit.ne y"~*' \y ' uc habeatur 



vcrum inccgrale quaniirnris y^Iy^dy. Ut autemJ 
habeatur quanritatis ny" a ]y "— 1 dy integralc ,quod 

dcmcndumeiTe mox vidimusexquantirate y"T ly" 

N i po- 



iOO 

ponarnus illud cfle »y -« a ly *-* ( guale cffct nifi. 

poreftas ly— ' cffct differentiabili!,) & ii reperiamus 
revcra cjuantitatem ny ™ a ly*—* cilc inEcgralc ex 

«y"a iy '-' dy , dcmemus illam cx quantirate 



y"*' ly" pro ut faciendum eflc mox oitendimusj& 
reiiquum y"**' aly° — »y*""aly"— ' crit intc- 
gralc ex y ™ ly" dy i at nifi «y a ly fit inte- 
graic ex «y "a ly *~'dyj fcd cjus diffcrciitialc c.\- 



ceflerit quantitatcm harjcaliqua quanritate du,jam 
cft ccrcum, quod nimis demprum eft ex y"""*iy" 

dcmcndo cjuantitatcm «y""" a ly"-', ac proindc 



addi dcbcrc id quod infuper ujbtraximusj quod cft 
u inregrale cx illo exccflu du quodifteretialcguan- 
ricarisiubrradl.-e ny ""*" aly ,— ' iuperar quantitatcm 

ny"a ly"-' dy. Diffcrentiando »y* M " alv" - ' pro- 
dit 



die wy"a l y*~* dy -f « ; «- 1 : y^aaly"- 1 dy, 

quodexcedic »y"aly-~* dy incegra quancitacc 

» : IT-j : y "aaly"-* dy - du,hujus igiciir du intc 

grale (ut oftendimus) addendum eft ad y~*"ly* 

— ny m * t aly— ', uc habcacur exa&um inccgralc 

cjuaiiriraris propofitar ad incegrandum y"ly*dy. 
Quantitatcm porro du vel « : «_7:y"aaly "— * dy 

integratuiij ut cjus iutegrale quanricaci yT ly* 
~ n .- y""" a ly* - ' addamus, fiat irerum, fuppofi- 

tio, quoti cjus intcgralc fic illud quod fcimus for£ 
riiturum fi ly*— " non diffciciitiarctiir , ponamus 
nempe ihtcgralc cx n : iP^iy" aa ly dy efle 

n : rTTT : y """*■' aa fy '*-*,& fi revera fueric, hoc in- 

regralc addendum cfl ad quanticaccm y"+' ly " 



_ „ : y aly'-', '& fier «a&um qnantiratis 

y^iy-dy integtalc Y^ty - " : Y a V*"' . ; 

• -+" b : " ~ Tiy a*.ly " — S ied nififuerit,&diflerer.- 

rialc cx^jj^ ■ y 1 "' a ' V"' «Keflerk quannt*- 

tcm integrandam » : : y"aa.ly '-' dy quanti- 

tatc diijdebcbitircru u iBtcgr. illius cxccfliisdcmi cx 
-fciie illa>^ , Jy_' -"-y' M -'aly'''-^"-''-'- , y"^ ''-'''y' J ' 

-ad habcndum vcrum quantitaris y^Jy" dy inregra- 
le; cxpcriamur igirur itcrum an »: «— i: y""'a' ly— ' 

fit integralc ex H:^ ZT:y"aa ly"'dy ■ Reperiodif- 

feicntiale ex " : ~i-y °""'a"Iy"— * cflc <]uantitatem 

n ; ^y-aaly^dy t n t : ~^ lyVly—dy, 

ac proinde cOnrinere » : Z^jjt ^:y~a-'ly"~'<iy 

plus 



plus jufto, quare hujus'quahtitacis irttegralc erir dc- 
mcndum ircrum cx ferie ur verum integrale quan- 
titatis y" ly" dy Imbeatur. Si irentm pro incegrali 
cx n : tT^\ : nZ^. : y " a* ly *— ' dy fcribarur 

jj : ^ZT| : J^Tj : y"*" a' ly" - ' jpro ut vcre effct niii 

differcntialis cx ly'«-* habenda cffet rario)atque fic 
procedamus in infinitum eidem lege cjiiam huc ul- 
que /ervavimus detnendo fcilicet ex /erie quanrita- 
tem haoc n : n~i ; «_t : y""'a 3 iy"-', cjuam po- 

nimus legkimum inregr.cxnjJI^TiiPriyVh/Vly, 

dcjnde addendo inrrgralc exceffus quo differentia- 
le ex n : "iTZ : ~i : y w * t a 1 ly"~ ' ittpcrac 

» : n^i : n-j .- y " a ' ly *-' dy , pro guo intcgrali 

/cmper fupponenda c(l hyporhcfis poteitatem ex 
iy, qu.im in quantirate inccgtanda invenicmus, effe 
conltantem, n inquam hoc /iat, reperietur intcgra- 
le complctumex y"ly"dy pct ieriem infinitam., 

exprimiputa fy m ly"dy = y~^' ly— »:y"*' aly' -1 



— i" « : »— ny**"*" aaly* - *,— n:n— £#— ity-^aMy*"-* 

«.• »Zi ; ,iLV : jj — 3 : y~" a* Iy — ', &ficininfi- 

nirum co ordinc, quem unufquifque facile pcrci- 
pier. 

6} Addam dcmonftrarioncm fynthcricam hu- 
jils inventi > cum via analytica fupra expofica 
tlifficilior, & Jonga nimis videri pofhr. Dcmon- 
itrandumcft jgitur intcgrale cx quantitate y"ly"dy 
cflc feriem inhnite produ&am fupra inventamipo- 
nacurz = ly& ady = dz, crir y" I y "dy=y" z" dyi 

cft autem y" z* dy — y"z* dy -+ » y"~*' z"-' dz 

— n y-z— ady - n ; ^7 y-** z*- 1 adz 

+- n:^Zi y" z*— • aady &c. in infinitum, quia fic 

omncs rcrmini a primo defrruuntur ab immediatc 
fequentibus, qui ijdcm func cum illisproptcr dz 

— ady . Sic lccundus tcrminus ferici, cjui c(t 

y 

n y™' z*~" dz deftruitur a rertio tecmino 

— n y* z'—' ady propter di ~ ady , &codem 

mo- 



modo quartus dcftrucrur 3 quinto,fcttus a fcprinio 
&c. fuperftitc tantum primo tcrmino y" z" dy . Lil 
aurem hcc feries infinira inregrabilis, primus cnim 
rcrminus cum fccundo fimiil Jiimpri inrcgrabilcs 
iiinr, tertius cum quarto,cruiiirus cum fexto, & fic 
onmis tcrminus in loco impari , cum fuo immcdiarc 
fcquenrc cft intcgrabilis. Facla porro hac intcgra- 
tione, rcperictur integrale huju s ieriei , five quanti- 
tatis y"'z" dy,que ilii a?quivaJcty"^"2"— n:y"^'2"~"a 



in infinitum ubi fi pro z ponas Iy,invenics ur fupti 
inrcgralc ex y^iydy = y—"-|y — n :y"' ly'— ' aa 

-|■»^»^l:y' r+, Iy" _ *aa— n:nZi--n^l : y*"" ly" - ' a 1 



cVc. quod ad demonftrandum. fucrat aiTumprum . 

S4 Hinc, fi n fuerit numerus integcr poiitivus, 
patet quantitatcm y " Iy " dy forc intcgrabilcm per 
iericmfinitanijhoccit fericmmox cxpofitam, iicec 
in abitracto confiderara , five pro quocumque n iic 
infinira,tameninliiscnfibus,cum n citpofirivus in- 
rcgcr numcrus rarionalis adfiniram rcduci.ExempIi 
loco fir n ~ 1 ; vides in tcrmino quarro icrici 
-»: n — 1: B - ^ - :y"-^-']y"~'a , adcflc primo 
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coeficiencem numcrum H—iac pro inde fcum de-; 
beac terminus pcr n — 1 mulriplicarjj tcrmiiiun_. 
hunc cvanefcere; fcd & evanefcent omnes deinceps- 
tcrmini, quia omnes coeficienre habenr n _ r, un- 
de ferics, ccteroquin infinita, fit finita, cum n~ 1. 
Sic & fi B=3)n_4&c. quia in leriei progreflu ter- 
minus adcric cjui peca— 3, n— 4&rc multiplicandus 
vcnict, & dciuceps omncs, poft illum, qui proinde 
cvancfcenr omnes, folis remanentibus ijs qui prece- 
dunt in Ordine feriei, quos quidem numero hnitos 
cflc oporrer. Ponamus loco cxempli »_i,m vcro 
~ 1 ita ut integranda, fit y Iy "dy.in fcrie pones 1 
pro n, 1 pro m , & omnibrts rerminis feriei a tcrtio 
abicifHs,her hoc integralcyyly* — vyaly •+ yyaa 

veliyyIy'-iayyIyH-aayy. Sim=— 1 , ferieshax 

inutilis rcdditur , quia m -+ 1 riiiic — o, quod ter- 
minos fingulos fetici infinicos reddit : fed tunc hac 
(flji.si.) fecic non clt opus cum alibi doceamur cales quan- 
ticcs ly"dy nullius fcriei adminiculo inccgrarc. 

^nj8. 6 J Patet jgitur quarnam cx curvis fupra defcri- 
ptis ipatium huius ferict ope quadrabilc conriucar. 

Cum cnim illarum curvarum equacio fic ly - 
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= x,five ly ' — X (poncndo r pro _*) cric (patij (quod 
a 

ad axem in qtto y aflumuncur adiacet)e1ementunL> 
xdy = ly'dy qua: quautitas pcr icriem finitam non 

a — 

eft integrabilis nifi r fic numcrus inreger poficivits. 
Figurc it, 1 3,&i4non poflunc habcrcrnumerum 
intcgrum,cum ponant Jl fradrionem habcutem de- 

. nominatorcm parcm, & fi denominator cft par, 
(loquor dc fra&ionc prima) numerus nonclt in- 
regcr. Figura i habct r negativum , Figura iS. 
If.ibcc poiitivum (ed unicacc minorcm, crgo noo> 
integrum. Figura quidcm 17. in qua *; iiie axjua- (fe" 
tionis cft fa&io numeratbtem habens impaccrr_> 
poceft c(Te dc gcnerc earam curvarum,qu£ pcr fini- 
ram feriem quadrantur . Si enim denominator fir 1 , 
eric Meurnumcrus poficivus integer, debecau.em 
efle par, cx vi Hypocefis, qua curvn OPAMN dc- 
fcripra cft. Ponamus r = 2.,crir ,pofita CD=y , Dtvi 
= Xj.arquacio Jy * = x unde xdy =!y*dy. Scrics 

/upra inventanumcroprecedjJacintegrale cx Iy'dy 

=yly*— xayly -4-iaay. Scd quercndum eit an ali- 

qua conftans addenda fic, vel demenda, ad hoc uc 
O 1 hoc 



hoc integtalc exprimac valorem (pacij ARMDA, 
auc ASP &c. ; f.-cpe cnim addcude funt cjua:dam_. 
conftantcs intcgralibus inventis, ut quancicacesuuc.- 
iite. pcc illa exptimanrur . Niinc quero ati ad hoc 
uc incegcalc invencum yly* — iayly -+ i.tay cxpci- 

mat fpactum ARMDA, aliqua debsataddi , vcl 
demi couftans.Spacium indcrerminatumARMDA 
cvancfcic /tvcfic = oquando y— a,&Iy=o;fedrunc 
invencum inregralc, non cvanefcic, ied fit — laa, ec- 
gb ubique denicnda eft conftans laa, uc fpatiurrL. 
ARMDA pcrfbcte cxprimatur pcr illud inrcgra- 
Ic, eritque hoc fpatium no cjuidem ut ctaditum cft 
yly'— layly -f- laay fedyly' — layiy -+ laay — ia'. 



Eadem de caufa fpatium ASP &:c. cft quanticas . 
— yly* H-iayly— iaay -h ia', quxeft eaaem acalia 



fcd mucatis /ignis, quia hic au£ta x,minuicur y, ac 
proinde diflcrenrialc (parij ASP 6Vc, cft — xdy noil 
xdy . Siqucrasigitiit (patium quod afympcoco CK, 
curva ASPO, & otdinata clauditur, pone y -o,& 
invenies cffe =iaa,unde & ll fpacij haccurvaclaufi 
quadtacuca gcncralis non dccur algebraicc quia va- 
lorcm taiis ipatij ingcedicur quainicas ly, camen (pa- 
cium quod aiymptoro, &curvacontiiietutalgcbrai- 
ce quadratur,&eft iaa. Sfc, fi r fiiiflcr=4,iparium 
GASPQ&c.NCfiiiflcci4aa, &c muverfaliter erit. 
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femper (pacium il!ud (cjiioties r riierit numerus po- 
fiiivus intcget parj — caa,pofiro c ciTe producfumj 
ex omnibus numcris ab unicace ufq, ad r inclufive 
di(poficis,quodiiimis longumeffet explicare, &cou,- 
dcrando /cric propofica facisclamm fict.Figura de- 
inde *i 8, non potcft habere jf_ fivc r poiicivum , Fi- 
gura 19. non poceft liabcre inccgcum cum debc.it 
cllc unicate minor . Figura candcm 10 . habcre 

poceft incegrum, & pofirivum 3 & de curva POA- 
MK tjuc in illa defignatur poccft idc proporriona- 
lircr dici ac dc Figuca 1 7. dictum cftj &: fpacia eius 
pet pcopofitam fcciem tjuadrati, & invcniri alge- 
braicc ipatiii afymptoto & curvis huius figurx clau- 
fum . Nobis tandcm ad nos redendum cft., nic 
diutius cntra propofitum noftrum licet divagari. 

Exemfkm 11. 

iSfiT^XEfcribcnda fit Curva ICDH fubtangen- (fig.n.) 
\_) tcm BO habens = yy/ZZ^ , undc dx 
a 

— dy^ai-vyy. Igirur opus cffc Curvam dcfctibero 



AE, qu.x habeat ordinaram ME "vyy^aai fpatio- 
cjuc CMEAC per a divifo ponere .rqualem ordina- 
tam MD. Curva autcm AE cric hyperbola ecjuila- 
tcr.i ccncrum habcns C^ axcm vcro rr.infverfunL. 
CA^a. fi 7 Po- 



6-j Potcrit h.tc conftru&io tcntari, Si pcr loga- 
rithmicam, quam in cxcmplo fuperiorc dcfcripfi- 
mus i ipatium enim ACMEA eft axjuale fpatia 
ANKF - PKE -+ CMP -i- ANC, quarc ad qua- 
drandum Iparium ACMEA ponemus rectangulum 
exCN - in logaritamum CK, & deindc ad- 

demus fpatium redilmeum CMP -+ CNA — PKE, 
/ummacjuc divifa per a dabic quarfitam ordiiiacamv 
MD. ' 

68 Si velimus hanc conitru&ionem moliri pcr 
redtificationcm curv.r algcbraica: hoc cxcqucmur 
per regulam fupra traditam . Nim quadratuirL. 
quautitacis dyt/ur*yy divilibile elt in dua tjuadra- 

ta dy *, & yydy', cjuorura radfces dy, & ydy fuiit 

inccgrabiles, & iuregralia funty, & yy cju.ipro- 

pter defcribenda eft curva CF,cujus ab/ciffis CM fi- 
ve Q.F exiftentibus y, fint ordinata: MF vcl CQ_ 
— yy , cjuc erir parabola comunis paramctro iCA, 

A\c CB^vcrticcC defcrijira. Igirur afsumpra onli- 
Jiata MD a-cjuaii carvx CF,crit puncium Din opca- 
xa. curva. Et cum iparium ANKE fivc v/V:I CK 

additum quantiiati ANC -+ PMC — EKP faciat 

AC- 
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ACME,hoc eft faciac re&angulum ex MD in a,fi- 
ve rcCtaiiguIum ex CF in a erit curva CF, five MD 

-ANC ^ PMC-EKP mV T .1 CK , vcl algebr. 



Iogarichmis in logiftica cujus NC five ^/5 fit iub- 
tangcns iuno tandem vetbo, integrale cx dy V 1 aa-^y 
eft yvyy-ma plus rcftangulo exj/^T in iogarith- 

mum fra£tionis " _ Hivifo per 

a, vcl in logarichmum quaii[itatisy/u^j7_ -l "l/ t£ 

( idem enim eft ) fumpcis iogatithmis habcncibus 
^■T pro iubtangcnre. 

JZxetHplum III. 

6;>/~\ Voticicnmque xquatio ad quam petvene- 
\J timus fuctit dy = ax"-' dx crit intcgran- 
a " - x- 



qu 



do y -= I j/a"'-4- x^pofica a fubtangence. Sicfifuif- 
fcc dx = axxdx inregrando' provenifler a:quacio 
■ a ! i- x 1 

y - I V.V -+*' . Poflet primo intaicu videri aliquid 
itiiplicans in Iioc canonc concincri qud ax"~~ ' dx 
"^?" 

pcr logarithmicam integcatur , cum ramen hxc 
ittsconcineaturiiicanoneunivcrfaliore qucm 
._ pni tradi dimus ■ lbi cniin notavimus x~r~' dx 
y c "~" -^bx^cfi- in integrabilem, & cum hccqui- 
rira Sj pofico c = a, b = - 1, b= a provcniar 
x"-' dx , efl: manifeftum hauc in illa tauquairL. 
a^-t-x™ 

cafum pcculiarcm coiitineri, ac proinde inrcgrabi- 
lcm cfle, & illam algebraice, ficuri canon ipic uni- 
vcrfalis,a!gcbraic-intcg_rabilisclr. Vcrumcum in- 
tegralc cx x"- r dx "y/c"^' -+ bx" noterur ibi cfle 
quanticas » : c"~" -^bx" ;/c~" -» bjT, patcc hoc 

integtalc ficti infinicam quacicacemquando n~—t, 
ac proindcrunc cjus valorem dcccrminari nonpo!- 
fc, & sic inucilem rcddi hanc rcgulam, & hac alia 
nobis urcndum cfle,fivalorcm hujusintegralistuuc 
dcterminare velimus.Recurren dum igicurcfcadlo- 
garithmos & fcribendum 1 Va"-+x" pro intcgrali 
canonis ax "-' dx fumpcis logarichmis in logiftica 

fub- 



H3 

lubtatigericecn a habence, addita infuper, vcl dem- 
pta arbitraria conftaiite b,fi libuerir. Si criam fiic-. 
rit integraiida a"""x"~'dx, erk iucegrale rcctangu- 

a"— x" 

lum cx^/-^ aa ductum in logarichmum quancitacis 

a"-+x" }/ - m aa divifum pcr n, & fumpcura in Io- 



gifticacuiusfitfubtangcnsj/I^ i pun&o per 
quod ipfa fubtangem eft ordinaca. 

Exemplum IV. 

70 O Ic a-quatio couftruenda dy ~ adx i di- 

vidccur quadiatum parcis adx in dud quadraca 

dx*, & aadx" n-xxdx'— iaxdx', quomm. radi- 

ccsdx>& adx — xdx funt intcgrabiies habcncqi in- 

tegralia x, X;V . Igiciir, dcfcripca curva cu- 

ius ablciffa exiitcntc x , fir ordinaca y / i"i^!l"ii (qua- 
circulus crit rndio a ) porrio curva: qui ad quam- 
vis abfcilfam x percinec, cric qurcfica y . Hac via^ 
facilius apparet counexio propofica: curvc cum cir- 
P cu- 
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cnlari quadratura, vcl rcftifkatione, quam fi de- 
fcripiilfemus curvam cuius ordinara lic aa , ut 

docet regula huius fcctionis. Similiter fi fuifler d_v 
= adiyai^M jCurva cuius hee eft equacio nos de- 



duxiflet ad circuli quadraturam,quia dcfcripta cur- 
va cuius abfcifla fic x, & ordinataVaa — (quc cil 
circulus radio a,fumpris abiciffisa cenrro^ iparium 
circuiarc cuivisablcifle correlpondcns pcr a dtvifum 
qucfitc curvc ordinaram funpcdiraflei Rcducitur 
ad quadracuram circuli eciam ads fi fit intc- 



panesdx*, & xxdx* , cjuarum radices dx, & 
— xdx mrcgratz danc integralia x } 8cy/ m — xx* 

V / i» — xx 

Igirur cutva algebraica, abfcilfam x , & ordinaram 
habcnsv/aa^xi fqux circulus efl: ad cemrum tam- 
quam inicium abfciflarum rclacusj fi rctSificccur 



71 Univcrfalius x ' ' dxj/a"— x" icduckur ad 





cir- 



cularem quadraruram . Defcripto cnim circulo ra- 
dium a habenre, a cencro extendatur pcr eius unam 
diamcrrum porrio qua: Jjt x" , crit ordinara il- 

Ii comperens excirculi narura = y/a"— x", qua: ft 

ducatur in dace ablciffe x" diflercnciale dabic 

«.- x— iixy/a'~—x"> cuius iutegralc eft fpariunij 



correfpondens circularc .Igitiirinregraie qusficu cx 
x—' dxy/a"*"— x"j eric huius /parii pars ».**•". 



71 Similiter ax' - 'dx habcc pro inrcgrali ar- 
vTaY^" 

cum circularem r.idio a ductum, & abfci/Iam h.i- 
bcntcm a vcrcicc i= x" fcd tameii bunc arcunij 

pcr b divifum , ut facilc crit fymherica mcthodo' 
cxperiri . Alios canoncs non ab/imiles excogitabis 
pro inrernofcendis quantitaribusqucinccriiiregran- 
dum occurrcre poflunr,vcIque in cquarionibusdit- 
fcrentialibus pofsunr inveniri,&: quarum imcgrale, 
hve quafirarum curvarum de(criptto,a circuliqua- 
dratura dcpcnder. Fcr has fupra allatas regulas 
P 1 xJ.\ 



xdxv/a*— x* j xMx/a'— x* haud alitcr ctianu 
xdx i xxdx j & talesper circularia fpa- 
]/ iaV -x* ]/ ia,;t ' — ** 

ria inregranrur, & infinita: alif hujufmodi, eaudem 
a ciroili quadratura fufcipiunc depende»iiam. 
73 Itctn a w i" dx cll intcgrabilispcr cir- 
a" -i- x" 

culum,eft cnim eius inrcgrale fe&or pcr » divifus, 
qui habcatfiii dimidii tangcntemipfi x" equalem; 

a* — 1 

Si enim tangens dimidij arcus fit x" eric finus ar- 
a" - ' 

cus totius— j.x"a"-*-*,& ciusabfcifsaeric — iax* , 

quorum fi fianr differenrialia , & diffcreurialium-. 
quadrata,& quadratorum iumma, & fumm? radix 
quadrata, crir illa clementum arcus, quod invenie- 
tureise = i»a~*'x' - * dx , cjuod elementum in a 
a"-+x" * 
dudrutn dat elemcnrurti fectoris circularis quefitum 
zzna*^!'— 'dx, unde propofitum elemeurum quod 

cil huius iiib n p, °" crit elcmenrum rairsiectorisper 
a divifi . Qiiarc iam quonefcumquc intcgrandav 
fir 



fir xa* dx , vcl xxa^dx, & fimilia,tes erir ad 

. a 4 -+x* a*-+x' 
fe&orcm circuli radium a habentis, & cuius dimi- 
dii tangcns fit x* , vcl x" , fcd pcr i y vel 3 rcf- 

pci5iivc divisu. Sic a "dic ' cftintegrabi- 



lis pcr circulum, hic cnim cft cafus propofiti cano- 
nis ubi n — ±_ . 

£xemplum V. 

74TJR0 conftructione curva; BMfccantis daram Ify^.) 

quamvis cutvam MV circa fixum pundrum 
in gyrum moram in angulo quovis dato, de qua 
aiibi actum cil, cum ibi inVencrimus,cjuod pofita, (-".}!■) 
AG=x, BC-y,CD=r,radio CG-a, finu rcclo 
dati an^uli in radio a, —b } & finu complcnienti 
± c, babciur atquatio dx— byady -f ciady, oiivil. 

cvy-byr 

confirui poreftcuiusabfctflarinaxc rc&o - y,ordi- 
natrc vcr6 fimiliter reila: finr aaby -f aacr, darur 

enim rpery,& a eft conftans, b vero & c, vel Sc 
ipfx conftantcs,iunt (ut in cafu quem hic ponimus, 
cjuo nnguius cuius /unt finus coftans fic) vcl & ipfe 

dan- 



rt8 

dantur per y,uc ibi etiim evenire poflc notavimus. 
Hac curva defcripra, fparijs qua: ilfa cum fuis coor- 
dinatis comprchcndit pcr a divifis, equales efle dc- 
beiit abfcifla; x curvx qucfitfBM, (tve arcus AG 
cqualesdebenr poni re£lisi[Iis,que. Ipatia hxc pcr a 
divifa exarquavcrinr . Vcrum & ii dcfcribctcmus 
ad circulum AG ranquam axem lineam, aflunren- 
do arcus a puiiflo A — y j & ordinaras corrclpon- 
dentcs a ccntro ufque ad curvam-a ^/^b iy^ Tcar 

cyy —byr 

f oflcmus etiam fpatijs qua- intet ccntrum, tk talcni 
curvam , duafq; ordinatas quafvis clauduntur pcr a 
dtviiis poncrc arqualcm abfciffam AG,cui ordinata 
correipondear — y, fic cnim pundrum rcpetietur in 
optata cutva BM, quia fi adlit curva ad a*em 
circularcm AG, cuius abfcifla in hocaxc cxiilcme 
y, ordinata a centro fic a ^/ibay -nacrjerit elemen- 

r ■■■ v t cyy-byr 
tum ipatij mtcr hanc curvam, &ccntrum, per qua- 
vis ordinaram a cenrro abfcilli & pcr a divifi = 
byady -i- crady — dx. igiturx qu^fita; curva: a:qua- 

lis eifbuic fpatio pcr a, ut fupra dictum cft , divi- 
fo . Addidimus iianc conflruclione per quadratura 
curva- ad axem circularcm relatc, quod vidcatur 
natura: problcmaris magis congrua,cum hic de li- 
ncis agamus ad rales axes conitiruris. Utraque ra- 
mcn narurn conftruclionum pro Jegitima clrrepu- 
tanda. SE- 
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SECTIO QUARTA. 



Di conjlrucilone *qn4tionum differentialium primi fM- 
dus, quande conflet noneflealgehraice integrahilis, 
& prater utriufque indetcrminat* differen- 
tialia ad quammis poteflatem eleua- 
ta y continent alterutram tantum 
indetermi nataram. 



PROPOSITIO PRIMA. 




Equatio differenrialis primi gradus 
ad quam pervenitur proquefira ali- 
qua linea cft intcrdum tafis ur diffc- 
rcntialia utriufq; indeterminatarad 
| poteftatemquamviselcvatahabeat 
unicam taurum indetetminatam caitcroquin conti- 
nens; tuncque, fi ioco diffeterialis indercrminafc il- 
fius , quar equationem non ingreditur, fubftituatur 
zdr , hoc eft indeterminnta quedam z per conftan- . 

tem divifa,& in diffcrentiale dr nlrerius indetcrmi- 
nata;, quc arquationem inventam ingreditur multi- 
plicata, habebimus irrquarionem alicuius curvar, cu- 
ius fpatia qua; fiinr ad abfciffas t per a divifa erunt 
ordinatis quxfitc. Lince xqualia eafdem abfciffas c 
habentibus. 75 



j6 Nam,poficoiri(leterminatam, quar axmatio- 
nem non ingreditur cffe u,adeflcautemtancumdu, 
t vero uc liipra dictum cft cfle aliam, cuius non fo- 
lum diffctcntiale in equarioiie apparcr, fcd & pre, rc- 
rea ipfa cxrri diffcrcntiale fignum in illa repcritur, 
cum Joco du iftc valor zdt lic ubicj; iubftituendus, 

& loco du"iubftitucndum fitzzdtS&r zMtMocodu', 

& iic c!c cartcris ipfius du poteftacibus, cftclarum 
in imoquovis mcmbro equationis poft fubftitutio- 
ncm coc ipfius dt dimeiiiiones efle adfuturas, quoc 
priiis adcranr diffeientialis du poteitatcs, additisin- 
iuperdimcnfionibus,quasin quovis rctmmocadem 
dr antc fubitirutionem habuerac. Ec cum in quavis 
a:t]uatioue,du, 6ddt fimiiUumpta; a:qualcm in om- 
(««. + ) ni mcmbro dimcnfionum numcrum habcanc, fc- 
quctur quod in hac ctiam arquationc, uibftitutionc 
petadta, dc ubique caudem dimcnfionem obcinc- 
bic, undc divifibilis erit icquatio pcr illam ipfius dt 
dimcniioncm, & fic omnia differcntialia omnino 
tollcntur cx a:quatione,que algebraica fiet, & rela- 
cinncm indcrcrminatarLim r,z detcrminaus curvam 
aliquam algcbraicam indigitabir . Dcfcripta porro 
liac curva,cum dcbeat eife du — zdr, dcbcbimus 

fpatijsqua: illaclaudkcum axc, & coordinacis (tum 
axeinquaminquo r alfumuncuc) pcr a diviliscqua- 
Jcs 
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les ponere Hncas u , qua: erant ordinata: curvse 
conftruenda:, ad abfciffas c perrinenres. Eftenim zdc 
hujuslparijjzdc vero eiufdempcr a divi/i elernecum, 

cjnod clcmeurum du ordinatc. u (qu? ad abfciflam 
t in cjueJira curva perciner ex Hy poreh)dcbeca-oua- 
rcj unde ii clcmenca liinc continuo invicem arqua- 
lia,a:qualia eiunt & inrcgralia clcmcncorum . 

C O R O L L. 

77. 2dc non folum cft elemencum fparij quod 
claudic axis, ordinaca z, & Curva cuius abfcifla fic 
r, &z applicaca, fcd eft eriam clcmcncum fpatij il- 
Jius conltante cjuovis fpacio aucti. Iraque u , five 
cjuefica ordinara 11011 a-quaiis tantum cenlenda eft 
ipatio <]uod fupcrius dcrerminavimus,& curva dua- 
bufque coordinaris circumfcriplimus, pcr a divifo, 
fed addito eriam quovis conftanci Ipaciopeta divi- 
fo, five guavis conftanrc rccta , eric adhuc ordina- 
ra quxfite curva:-addirio hec conftanriscurvam po- 
(irione ranrum, non natura,variate pociseft. Facile 
pcr daturn puniitum duci potctit cutva qua:cumq; 
pcr hoc a:quarionum genus cxprcfla , quod cum 
nulla poffitimpediridinicultate,ultetius cxplicare 
negligimus. 



Q_ Extm- 



JZxetnpltmt. ■? j -: 

7! Olrclatio inrcr quaruor lineas cangentenV 
lj fubcangencem , normalem , & fubnoima- 
lem quefita: linea;, Ci ve c, s,n, r, a^uationequavis ex- 
primatur nullam conftantem continence , ica at in 
omni irquacionis huius cctmino dimenfiones lite- 
rarum -t,s,«, r fimuliumpia; eundem numerum ef- 
ficiant, tunc arquaiio cric per unam candcmqucor- 
dinarx y dimenfiohcm divifibflis, evanefccntc fic 
omnino y ex a;quacione; cft enimc^yj/ dx> + dy* 

> ' ' -f—jj ' 

s=yd>c,rir:y|/ dic-+dy', r=ydy, unde harum Li- 

nearum unaquarvis pcr eandcm ordinata; y ( pti- 
mam ncmpc) poteftatcm afficitur, quarc fi ex his 
quatuor Lineis ad quamcumque poceicarcm cleva- 
tis fiac -quodcumque produ&um , tot crunt in pio- 
du&o -dimenfiones indctcrminat-i y , quor. fucriur 
otrmcs dimcfioncsprodui2i,ucin produ&o t ! s'nrr 
aderunr undccim mmenfiones lineary, quia undc- 
riih diinenfionum cft produitum; a;quatio autemi 
-qu* ipfarum 1, r&c.rclationemconcinec.debcr ubi- 
qut; eundemdimenfionum numerum lortiri, & (o- 
lis t, r &c.con(tarc, quia nuJlam conirantem ad- 
mittcrc dcbct, quare drvitibilis etit pct tantam ipfi- 
us y poicftatem cjuantus erit hicdimcnfionum nu- 
mcrui, ut h arquatio forct s 3 — t*;zrin— n^arquaiio 



dmfibilis effet pcr y\& fic.de fiagulis. Per hanc 
porro divifionem tollerur omninoy ex arquatio- 
nc, & fol^dy, dbc lupcrftit-s «UHt. Applicemus 
regulaj&ponamus quod sc— rn— ts, five yydxMy" 

l't ^yydvi -+yyd"t j/ d-, -, dy.i Lijn. XquaciQ divifibi- ; 

lis eft per yy, nec poft divifionem reliquum clt 
quidtquam in arquatione pnetcc dx , & dy, nam 
.xquario a fignis radicalibus liberaca eit dx' ~+ 
dx* dy* -+ _dx'dy*-- dx* dy* -+ _dx' dy 1 
-+dy*dx , H-dy' = ol-bftiruenda eft iam zdy iu lo- («-■Tr 

cum dx t ande arquatio _' -+_*aa -+_~'a , -z*a*-+ 
_z'a l -+zza*-+a*-roPateraut-mhaMequati$>n- no 
cfte sd lineam quamda.fcdad pun___«vcl puncta nif- 
m.ro finita, hoc eft _ efl conftans , non vcro varia- 
bilis, quia ex hac a-quatione patet z dati per con- 
ftanrcm a. Cum igituc z fit qua-d.im conftans,-- 
dx— zdy & proinde dx,dy;.*z, a , erit dx ad dy in_ 

rationc conftante; igitur re£ta efl linca qua-fita, 6c 
talis ut cum axc angulum contineat, cuius Cnms 
complqmcnriadfinumre-tum fituta ad 2 radicem, 
mox invetita: a-quationis. Quare patet quomodo 
fir inftitucnda couitructio , & duci d.beat qua-fita 

v /;.";,! 

Q. 1 co- 



C O R 0 L L. ■ ' 

73 Olmiliter quottes aMuatio rnventa pto con- 
tj ftrucnda linea folis d*, & dy conftitcrit, 
oftendctur lincam ipfam rcctam forc, cum axcda- 
to,arquc adpunclum in illo datum vcl alTumptum 
angulum conftituens, cuius finus complementi ad 
lliium fit ut a rccta quardam ad arbitrium aflum- 
pta ad z radicemctmarionismventx per fubltjtutio- 
'ncm quantitatis zdy locodx. Qua: iubftitutio iiij 

hh cafibus brcvuis fupplebitur fi pro dx ubicjue po- 
namus z, & pro dy ponamusa,cumz, & aipfisdx, 
dy proportionales exiftant,vi hypothefis dx =zdy 

Exemplum II. 
Jo /""*Urva ponatur conftruenda, cuius abicilT^ 
V ^ poteftas qua:vis data, fit arqualb cuivis 
poreftati ipfius curva:, fivccuius arquario fitr -=x*, 

& proinde t=x^"undedt- 'L x ~ dx, &pro dc 




poncndo-|/ ds.M-dy. erir quadrando deinde & rc- 
ducendo fquationem ad eundem denominatorcm 

a " dx' 1 » dy'=~ x - dx'. Sivcinhac 
cqua- 



tequatione fubftiruamiis zdr loco dy iuxta rcgu- 
lam tradiram, fi ve fcper ando dy eius valorcm e- 
luamus - dx x ~~ _ a~- , m idetn. 

recidcc conitru&io, in quadraturam fciiicct fpatii 
cuius a;quatio fiiz-a x — a — ~~ 



Quando fpatia hax fucrinc algcbraica: quadratura; 
capacia tunc curva quefira erit & ipia algebraica» 
feciis erit taiitum ti 



Exempkm 111. 

SiT^Roponacurdefcribenda ad axem A8 curva (fa.»; 1 

CG, daro puudo fixo e«ra axcm D, ralis 
uc dudfci cjuavis tangentc CE ,'■&£ ordinaca CB per 
puncfcum concadtus,& per D ipfi CE parallela DF, 

fit ubicjuc cAD"AF", DF™ :: DF/bc/ pofito 
c eflc numeratn quemvis dacum conltancem. Po- 
natur AD = a, AB = x, BC — y , invcnienruiquc 
AF = adx, & DF - ay^^-dy , & dcbet eflc ana- 

"W ^_ . jjy ■ 

logia c : a dx , a : dx* -+ dy" ~~~~ :.■ 
■ dy" dy~-~ a* 



: dx'-+dy* , y' ; uflde asjuatio cy ' dx"dy*"*' 



= a' dx* — h dy" .> unde quadrando invenietur 

c. y <U dy =a da"-*dy' f &: extra- 
£ta radice cuius index fit m -+«-*■ r crit a^uatio 

c""* y T" ds*'"'"' dy"**"" = a"***"*' dx* -+ 

aT*™' dy't Ponamus iam zdy loco dx, & qua:- 

vis poteft.is lllins loco homologc porcftatis huius, 
& perat>a iubftitutionc,&diviio ubique per dy '& 
rcdudta .Tquationc ad eandcm dcnotninarioncnij 

' fiet c*™*' z -+-»y-*- *• — a — — « -+a""**"* r zz ; 

rmde y **"** — a ""**"** -+ a"""*' 21, & tandcm^ 



cttra&a radice indicem habcntc ir , ctit y 

= a "~" -+ a *"•"*' zz squatio curve con- 

c 7 z~ r. ftruert- 
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Ikuerida», qua conftru&a iparijs , qua: adiaccnr ab- 
fciflis pcra divifis arqualcs ponahrur recte liuee, h? 
crunr ordinare x pcrtinenres ad abfciflas y in cur> 
va quefita- 

COROLL. 

>*A >T Vltories cvenit curvam hanc quadrarri- 
XVX cen i quefire curv£ (Iioc cft cuius fpario- 
rum quadrarura maniteftar ordinatas cttrvx quxfi- 
ra; ) eflc □Igebraice quadrabilem, runcque quxfita 
curva crir cridm alfjebraica , quia qusfirc curve or- 
dinat.-e funr fparijs huius, quam quadratricem voco 
proportibnalcs , Ur autem clarius diftinguamus 
quofdam calus iii quibus curva hxc quadratrix eft 

algebraice quadrabilis vocemus a — bAa* 1 "* 
— c, ciicque proindc-aquatio curyx quadracricis y 



— b-t czz . Quotiefcumque auEL-m iute- 



e r z ' 

grabilis fucrit dz : b-+ezz Jive ydz,erit&in- 

c " z~ _, 
tegrabilis zdy, quia iTzdy -+ fydz — yz,ac proin- 



de f zdy = yz_f ydz. Cum aurem f fic 
ocdinara curvai quarfita:, fcquerur hanc ordiiiaram 

forc algebraicam quoties dz : b -+ ezz fnerit 



inregrabilis. 

85 Et primoquidem, fi iiumerusqui denomnu 
pcr i»4l"+' fucrit integer,&: pofiiivH^daraeft, 

quantiraiem b -4- ezz elevandam forc ad aiiquam., 
pofirivam iiiregranipoicftatem,.qua:quidem (quc_- 
cumquc fit illa ) aon poilct non intcgrabilcm elfi- 

ccrcquantitatcm dz: b-t-ciz " iiiiiobltaret z ' 

pofita ia dcnominatorc . Nifi cnim adcilct omni- 
no zindeiiominatorefarisdarum eft quamvis intc- 
gram pofrrivamque cjuantitaiis bn-czz poteftatem 
in dz duftani , inrcgrabilc quid cffecluram , quia fi 
dcbe.it b-+ezz elevaricxempli loco ad tertiam po- 
tcltatem, habebit zin uno membronullam, inalio 
duas,inrertioquatuorinalio dcmu/exdimeiifioncs, 
qux omnia igirur mcmbra in dz, ducta facienc in- 
tcgrabilcs quancitatcs. Et univeifalius, adquamvis 
poceftacem inccgram poficivaniquc cJevanda fic 
bn-ciz, in uno lcmpcr mcmbtorum nullam, in_ 
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fecunclo duas, in tertio quatuor , in quarro fex di- 
menfiones eft habicura, quoufquc maxima ipfius z 
dimcnfio fic exponcntis m-t-n-i-r dupia , vel fit 

r:m-4-»_ i .r,&nuIIibi ad poreftaccm imparem po-' 



tcrit elevari, fed omnis quidem numerus par c]ui' 
maior non fic cjuim m-+n-+r crit cxponcns liccrcj 

zinaliquo membro . Veriim cum dcnominacor 
ducacur in fpfius z potcftacein * dcbcbit taec pote- 

flas fubtrahi, ex omni numeratoris mcmbro, 
quod fanc incegrabiliracem non poteft tollcrc, nifi 
alicubi cxponens poreftatis reiiquc ipfiusz fir =-i: 
Hx quavis ncmpe poccftacc, quam habcac z in quo- 
cumque mcmbro cuiufvis poccftacis integrx, & po- 
fitivx m-tn^r ad quam b-t-ezz clevctur, tollendo 

poteftaccm ™, rciiquum cft alia ipfius z porefhs, 



priiis, dummodo harc potcftas nutlibi iS... , quo 
in calu integcabilcm non cffc alibi ofccnium cft. . 
Si igitur,cxiftcnccfcmpcr myii^-r pofitivo, &c ince- . 





meratore,non dcmi ouidcm, fcd addi alicjuid pofi- 
rivum . Sed addendo aiiquid cuivis numcro pofiri- 
vo.ailr.crjim addendo aliquid ad nihil, nunquim > 
poteft provenire negativus numerus — i ; cjuare inj 
hoccafu nunquam poterimui incidcrc in mcmbra 
non admictentia inregrationcm algebraicam. Pro- 
rtunciemus jgirur quod quoties, cxiftcnte m-*n-r 

pofirivo integro, ™ fimui fucrir quomodocumque 

ncgarivus, rarva quadratrix erir ejuadrabilis,&cur- 
va quasfita coniccjuenter algebraica, Excmplumj 
cfto r~t ,n*—— i , »~4, quo in cafu fi ponaturc 

— i crit b-*xzz (reftituris pto b,& c corum valori- 
bus)— aa ~+ zz, & applicando debite valores expo- 

nenrium m,n, r, crit axruatio curvn; cmadracrids,po- 
i$ e , m ficis.Hlzt) IK_y ,y = aaz-+r . Unde ydz 

— aazdz-^z'dz, &fpatium HIKquod adiaceraxilii- 

per quem aiTumuntur z crir integrando _aazz-4-z*, 

quod cum evanefcarcvanefcente, z nitiil conltans 
addi debct ad cxprimcndum fpatium HIK Cuin 
awtem opus haheamus fpatii HLK,cjuod cft f -dy» 
invcnicmus illud dcmendo cx yz,fivc cx quaricate 



aaxz-+x* mox inventum fpatiumHIK taazz-tz*. 



& reliquum crit fzdy, vcl HKL ~ i.aazz-H- jz*, 




8+ Sed etia^i fi w fic poficivus,modofit frafiut 



numerus, poterimusccrtiorcs cffe curvam qucfitam 
algcbraicam futuram in Iiypotiieii /emper auoj, 
m-t-n-^r fit intcgcr, & pofirivus ; <juia ncmpe 

iiumerusfractus ab intcgris dcmpcus '(quales fuut 
omnes exponcnccs porcllatum lictcr.T z Ui nume-i 
ratore in noc cafu, mio m-t-n-^r cft politivusin- 

tcgcr^ numqam integrum — i potcll rclinq.ucre, 
loquor dc fraclis irreducibilibus . Undc fi fuerit 
m ~ i , n — i , r — i, erit, pofico c — i , arouatio 
quadratricis LMK, pofitis HO = 2, OL — y, ^ 
y ■ — aa-t-zz, undc ydz = aadz-t-zzdz fivc cciam 

zraaz 'dz -i.z • dz, mide incegrando etit f ydz 



— i oaaz iz 1 aajuaic fpatio ordinata quavis OL, 

llij. abfciisa OH, curva, & afymptoro HR circum- 
Jcripro,quod cum evanefcar evaiiefccudc z prorsus 
ut dcbet, fignum elt , buic intcgrali ioaaz-^ iz 1 

~s7~~~ 

nullam coniranrcm cfTe addendam ut orprimatur- 
ipatium illud . Habito ipatio ad axem OH, ad ob- 
tincnda ipatia ad alium axcm , cjuar funt horurrL. 
com plcmenta , & quorum indigemus, afTumarur 
HP — y/ , du&aqi ordinata PM,que erit 43 



eritque omnium ordinatarum minima , invenictur 
fpatium ablciisa PH, ordinata PM,curva,& aiym- 
ptoroHR clauium^ aa f/~/~T~ reclangu- 

lum autcm MKHP erir 4aa J^^jy^crgoeorum 

diffcrentia, fpatium infinite longum quod ordina- 
ta MN, curva, & afymptoto N R. dcfmitur erit 

" aa V\/~ r ~ ■ si '£' tur 1 e ^ ma i or 1 u ^ m \/~z^~ 

dempto fpatio infinite longo RNMKR , quod cft 
11 aa py/~ — cxindetermuiatofpatioRHOLMKR 

quod eft loaaz -+ iz\ reliquum crk fpatiunu 



NHOLMN, guod eft igicur ± i oaaz ■+ «.* _1 
SVIT 

— a* J / ^/~J^~, quod fpatium demptum cx tc- 
«Sangulo QLOH, <]Uod eft aaz -.V reliquum fi- 

"Vrr 

citouarfitum fpatium NMLQ_ — jz'— jaaz -+ 

aa J/y/j_ , quod pcr a diviium dabit, in cafu, 
quo z major fit quam quarficam ordiuatam 

curva:, quam cjuarrebamus — 3z J — \faaz -+ 

— -F^yZZ . Eodem prorsus modo fi z fit minor 
quam ^/«""utHS^xfpatio infinire %o RHSKR, 
quod clt ctiam hic ioaaz-+iz J opus cft demcrc- 

~s77T~ 

rcctangulum y z five QHSK fivc aaz -+ z 5 , & reli- 

quum erit fpatium infinira; longiiudinis RQKR 

— jaaz— jz*, & tunc,dempto hoc fpatio eit fpatio 

conftante infinitc lougo RNMKR, quod exvifis 
eft — aa reiiquum quefitumlparium 



QNMK_- j-.'- jaas — aa/^j/j. , quo dt- 

vifo per a, crit ordinarajjucfita: curva: criam cum 
fucrir z minor quairij/ s ,ax]ualis 'jz'— ;aaz -* 

_____ Ww 
y a ^[/^7 ■ Cum vero omni y duplex compe- 
rat z,una major, altcra minor quamj/ir (modo 

rion fit yminor quam PM fivc quam 43 p^/ 
fccus nulla realis z illi compererc potcfl) hinc clt 

2uod, aflumpra ad libitum y fiv-HQjibfcifla quc- 
ra: curva:, duplex in ipfa qucfita curva illi compc- 
tcr ordinata, altera quid.m — jz J — jaaz ~£ 

„ r/r== 

farj/. ^"(p o| i Ia QL pro z) altcra porro crit 
cjufdcm valoris, Ccd pofira KQ_pro z. 
. Sj Adfunret-amcafusquibus.cjaftcnte 



inregro pofirivo,&/imiil m po(7tivo,& inregro, 

adhuc ctirva quadrarrix qucfiteliiiecalgebraic-po- 
tcft eflcquadrabilis. Si cnim m fir pofitivus infcger 

■ • : . " «' , («4 : 



icd Jar, crit illa quidrabilis,quia cnm in poteftatc 
m-+n-+r incegca , fie pofitiva quanticatis b-+ezz 

noii pofllt, ex prmoratis z habere nifi pares dimc- 
fionum numeros, fi ex fingulis harum dimcnfio- 
num orponencibus paribus, pac numcrus m dcmi 

debcat, nunquam poterit remanere impar — i pro 
exponcnce rcliqua: potcftatis ipfiusz. Itaquc cxi- 
ftcncc r—i, n—i, m—2.,Sc c— i, curva quadratrix 
quefite lincc,que pcr equatione y — a*-naazz-+2*, 

& pcr KML rcprcfentarur eric algebraicc quadra- (fg. iS .) 
bilis. Jnregrale enim ex a*dz-+ iaazzdz-i-z* dz 

fivefydz cft — 6aazz-i-z*_ ja*, qux quidcm, 

quantitas, cum fiac iufinic.E magnicudinis in cafu 
quo z — o, fcquerur infiniram magnitudincm con- 1 
ftanccm addcndam eflc huic incegrali, ur habeacur 
Ipatium , quod aiymproro HR., axe,ocdinaca qua- 
vis LO, & cucva clauditur. Sarius igirur crit pco 
jfydz non fpatia infinire longa IUIOLMK&c.in- 
rerpnerari, icd alia fpacia, qua* ordinatis , axe , cur- 
va, & ordinata conftantc quavis rerminantur, ut 
LOPM, afliimpta PM pro ordinara conftanrc , qua; 
(brcviraris gtatia ) fit omnium minima, cujus qui- 
dem 



dem abfcifla HP in hac curva eft = a, & ipfa or- 
dinara dl = 4a . Pofiro igicik fydz fpazia OLMP 
dcfignarc, debcbir ab integrali 6aazz -t-z*— 3a* 

tolii 4aa ad hoc ur z exifteme ~ a cvanefcar illud, 

ut deber revcra cvanefcerc . Sicquc dicemus efle 
f ydz — LOMP 6aazz-+z*-3a*~4a'z. Scd rc- 

tfangulum PMNHeft - 4aa, quod addirum ad 
raox inventum (parium facicr aream NHOLMN 
— Saazz -+z*~ 3a*-^ 8a'z,qua detdpta ex rectan- 

■ gulo QL.OH quod eft a * -+ iaazz -+ z*, reliquurtL. 

eft qucfrcum fpatium MNQLM = 6a*-*i.z'-8a'z, 

quo per a divifo,crit quotiens x— 6a 4 -» tz*— 8a'z, 

& cunvduplex z liicquoaue compctat unicuivis y, 
duplex crir ctnm ipfius ,\ valor raox inventus. 
. 86 Sed ctiam fj cxillcnrc »-4-TO -+r numcro in- 

tcgro, & pofirivctj fir m numcrus pofidvus inreger' 

impar, inodo fictnajor quam n -+ ir, fcmper . 



cutva quadratrix claudec fpatia algcbraicc quadra- 
bilia, ac proinde quefira cur va erir algebraica; quia 
cnim in poreftarc intcgra, & pofiriva iwmtr 

quantitacis b-rezz, indercrminaca z nullam porc- 
ftacem haberc poccft majorem quim n-*-m-+r, 

imm6 omnis cxponens indercrminaca- z in quovi* 
membro hujus poteftatis, nifi iir »-m-r, ertr fal- 

rcm binario minor qnam m-m-ir; hinc fi ab uuo 

quovis horum cxponerium debcat fubrrahi m ma- 

jorquam m-*n-+r (urpoie majorquam m-^jj-hi) 

rcliquum erir quidcm femper quid neg-arivum, fcd 
nunquim eric — i, excepco /oluni cafu quo m effct 

tinicare tantum major quam n-*m-+r hoc cft ef- 

fec H-t-OT-nr, tunc cnim hic cxponcns demptus » 

maximo exponente n-*m-*r relinqucrcr — r. Vn- 

de fi m fitctiammajorquam n~*m-*\r nunquam 

poceric haberi - i pro exponente iudetcrminaca: z 
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in ullo terminorum,eriam fi m fit numerus impar. 

£fto exemplum »«=7, n =r_ +) & r_ 1 , c verdr:^, 
quoincalu equirio curv.r ouadratricis invcnietur 
!fr lf 0 a'-+a'z*-n.a'zz, cpc repKcfentatur. per MK,pofitis 

HS — z,SK — yi fpatium f ydz , quod afympto- 
tus HN, curva , axis, & qu.xvis ordiuata claudunc 
cit — a'— ja*zz — ja*z% unde infinicum cftfi z~ o. 

Ducamus igiiur ordinaram quamvis MP, fitq; brc- 
vitatis gratia ordinata MP, qu_ pcrtinct ad abfcil— 
PH — a, ita ut PM _ 4a . Sumanrurcjue ab ordiua- 
ta PM dcinceps fpatia , o.ue. per f* ydz denotantur. 
Si ergo velimus, quod,z exiitentc a, fint harc fpatia 
— o,debebic addi couftans J_ aa,& crunt fydz, 

fpatia PSKM — 7aaz'_a*~ja'zz_ ja* z\ Unde 
_. 

facilc iimotcfcic, fpatium quod curvi, afympcoco 
HN, coordinatifquc MP, PH cfr claufum, cffe infi- 
nirum, cum quancitas mox inventa,qux fpatioruni 
menfuram exhiber fiat iufinica cum z cil _ o, fpa- 
tium vcro afymptoto altera PL, curva, & ordinata 
PMciccumfcriptum, efle — .Laa, quia, pofita z infi- 

nica,omnescermini a', ja'zz, ja*z* cvancfcunr,cum 



reliquo jaa.z' finr infinite minores, ficque fupctdt 
(blus 7aaz' , five 731 pro fpatii huius mcnfiiraj . 

Invcnto igitur fpatio MPSK,dematur hoc cxfpatio 
infiiiite longo MPLM,quod cx vifis cft - 7_ aa, & 

relicjimm erit fpatium infinirc longum KS LK 

— a' -t- ja'zz -+ ja*z*, quod additum ad yz recraii- 

gulum HSKQ_quod cfl - a' -*ia'zz-*z* a *, fum- 

mani facic fpatium iniuiicS loiigum HQJC-LH 

— _7^~* ifa'zz-fjia'2 *, f zdy i quare ordinataj 

denium cuiva: qucfirc uftz 73' -1- 1 /a' iz-+9a'z* ( 

cxiftente y — a ! -na'zz-+ a*z* . 

87 Quoties randem, exiftencc w-f-a-t-r po- 

fitivo , & intcgro , fuetit * integcr pofitivus 

impar, fcd non major quam »-f»-fir, cur- 

va quadrarrijt non erir algebraice quadrabilis, fed 
rantiim opc Logarirhmic.T . Quoniam cnim ™ eit 

humerus impar,alTumatur par proxime raiiior, qui 



unitate tantum dirFcret a numero *, liic cric ne- 

cciTario exponens Iirera: z in alicjuo termino nu- 
mcratotis , quia cum « non fit maior cx Hypotcfi 

quam m ~+ n -+ ir, neque m — i ( numcms par 

prosime minor imparc * ) eric ide5 maior cjuam 

m-f-nH- ir — i fivc w-HiH-ri fcd omnisnumc- 



rus par non maior quam m-f n-t-r cft cxponens 

Iircra:-z in aliquo tcrmino quantitatis b-*ezzqux 
elcvatut ad integram [iofitivamquc potcftatenu 
m-+n-+r > igicitr crit ncceflarium invcniriinnutne- 

racorcalicjuem terminu, in quo exponens lirere. i -fit 
* — i , cx quo dcmcndo poilea ™ exponeittem H- 

terc z in numeratore , rcliquum crir — i cxponens 
litcra; z , unde ad Hyperbola: quadraruram ert 
Olus dcduiti; res crir clarioc exemplisj ponamus 
ici,m-i,r=i,c vero — 4,ttinc cquatio ad cur- 
vam, quam. nunc vocamus quadratricem crit y — 
t f S-J7 ) a*-^z*-+ Laazz , quam defignar LMK habcncetr^ 

ablcill^ z in axe HO , & ordinatas y in axc HR; 
ad quadranda porro fpatia huius curvs, five ad iri- 
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tegraiidam quantitatem a , dz-+iaazzdz-+z*dz, fi 

dividamus illam in partcs aadz -+ zdz -+ z J dz , irt- 

vcnicmus inregrale zz -+ z* ■+ alz , fumptis loga- 

rithmis in logarithmica habcntc a pro fubrangen- 
te, i quocumque poftea puncto etus afymptoti in- 
cipiaut . Verum pofito z — o ipatium hoc infiui- 
tum cft, quia ruuc Iz eft infinira, ut igitiir la qu.in- 
titatibus aflignabdibus verfemur, aflumemus ipatia 
fydz abordinata minimaMP, quead abfciflam PH 
ipectat arqualemj/ir eftquc ipfa MP=4aa . Sub- 

ftituto igitiir j/TT pro z in valorc ipatii moX in- 
vcnto, crk tunc lpatium K.HPMKR — aa -+ sul -* 
a i^/j?", quod quidem ut fiat — o,poterimus faccr« 

I j/IT '— o, five fumerc logaritbmos in logiftica 
cujus a fit fubtangens, a puncTro pcr quod ordina- 
tur linca -j/fT, & deinde debcmus iniuper demcre 
conftaniem 1 3aa, ficque ipatium, quod interjacet 
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ordinaca conitantem MP omnium minimam, cut- 
vam LM, ordinatam quamvis LO, Sc axem erir 
— z* -+ zz — i 3aa a!z>fumpris logarithmis 

in logatithmica habence parametrum a, a pum£ro 
per quod ordinaca cft Quo ipacio invenro,(t 

addamus iili conftaus rectangulum ex PHj/IT ia, 

MP 4aa quod cft 4 aa ficc iudctermiuacuin ipa- 

Vf ' 

rium NHOLMN- 32*-+ 3 Saazi 3 6a'Iz-+ jia% 
144M 

qjjo dempcoexrc&angulo QHOL quod eic yz icu 
a* -+ zaazz -*2* reliquum eft fzdy fpatium NMLQ^ 

= zz 3Z 4 — alz — jaa , quod divifum per a, dat 

xordinatamqueficccurve. — zz -1- 3z' -. Iz— ra. 
• 43 ida> 4 48 

Cumquc, aiTumpta ad arbitrium y (modofirmajor 
quam 4aa , feciis enim omuis z forcc imagi- 

; Vf" 

nariaj duplex habeacur z,QL, & QK, duplcx crit 
valor ordinarar quatfita: curva; cuivis abfcifla: y dc- 
bicus, Hax curva per hanc quadraturam fic con- 
ftru&a cft illa quam vocant minima: refiflentix, 
ro- 



rorata cnim circa axcm in quo ipfe x auumuonu 
/olidum gignit, quod mtnime otnuium ejufderrL» 
longitudiiiis,fli laritudinisrefiltcntiampaiiturailui- 
do incjuo pcrluiaxis diredrioncm niovcaiur,quod 
taniin hoc loco oftenderc noflrum noneft . 

Ne autem digtclTio ha:c,que yim modum exccf- 
Jj/fc vidcti potcrit , ultcrius producarur, alioscafus 
quibus quadratrix algebraicequadrariDoflit,aurne- 
queat diftinguerenegligimusquod eriarrtfaihidif- 
ncilc,ac vix quidcm po/sibtle atbitror, ii regulam. 
umcain generaicm rcquiramus facis oftendenterrL. 



tjuandonamquantitas dz : a "■*""♦* _+ a" 



fit algebralce quadrabilis, cjuo femper reducicur 
quadratura curva; quadrarricis, fivc iui-cntio ordi- 
narx qnxCitx. 

E,x*mfhm IV. 

QVando defcribenda fitcurva,cujus fubcaugen- 
ris dataquLCvispotcftas m, addita datar poce- 
ftati fubnormalis n, datam potcftatcm r 
logarithmi otdinateicmperefHcercdcbeat,iequatio 
erit y"dx"n- y"dy"- ly', qua propter y" dx"~ 4 " -+ 
dy" dx" 

y * 



y*dy*** = Iy' dy" ds", ubi unicas fubinrclligicuc 
impferc dimenfiones qua: dcfunt, fi alicubi definr: 
pono nunc dx — zdy ( fubintclligc unitaccm, quar 
dividac zdy ) & crit squacio cutvc quadtatiicis 
y" z"*" -+ y" -Iy'z". Conftru&a igicut curva 
in qua coordinatc fintz, & y, quieque lalver banc 
xquatioacm , fi ipatijs ad ascm in quo ordinata: y 
aflumunrur divifis pcr conitantem i ponantur x- 
quales iinea: recla;, illar cruiit ordinarx pro curva 
quarllra /pcclantes ad abfcifsai y. 

C O RO L L. 

r~\ Uoties m= i, *=.a,3tr fuerit mmierus 
\ _/ quilibcr, tjuadratura curva; quadracricis 
'dcpendct tantum alogarirhmis,a:qua- 
tio cnim crir (pofiro ex. graria r = 3 ) yz^- i =ly J 
& fupplcndo per liceram a dimcnfiones que. de- 
funt, uromues rermini xqualcs habcant dimenfio- 
nes, fivc vocando a quam vocavimus i, crit axjua- 
tioay2-*a J =Iy',undcz — iy_ 3 — a ! i crgozdy=Iy J dy 

Ijjb.iiJ — sady. Tcrminus auccm lydyeft intcgrabilis, & 

ftw.17.) cft integralc ]y%iiitcgralecriame;c~aady eft— aly 

inLogiftica cuius paiamererfit a; ergo fparium fzdy 
eric 
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crit ly*— 43' ly, & ordinata quarfita ~ ly* — 4a'Iy 

— x arquatio quarfita; curvar . Danrur & alij cafus, 
cjuibus per folam logarkhmicam quadrarur curva 
quadratrix, quos fingulos profequi ncc eft animus, 
nec forte poilibile foret. 




X SE- 



,4 ' SECTIO QJJINTA. 



De conjtrnilione icauationum differentialium primi %ra- 
dus, tfuar conftet non efte algebraice integrati/ei, &• 
cum amb* indeterminatfilUs ingredimtur, 
funt tamen cum futs differentidiims 
al> inroicim feparabiks . 



P &OPOS 1T 10 PRIMA, 

T plurimum tamcn, xquario dif- 
ferenrialis ad cjuam pervenitut 
proquxfitalinca,talis eft ut u- 
traq; indeterminatarum illam in- 
grediatur cura fuis diflerentiali- 
bus, & hoc quidem cafu, U indcrerminarx cum fuis 
diffcrentialibus ab inviccm finr fcparabiles , con- 
ftruecur xquatiopcrmdxafferendamrcgulam. Eflo 
□utem fcparabiles ab invicem indetetminatas curru 
fuisdifferentialibushoc rantiimimporrar,quoc!xcjua- 
rio fit ad talc formam ( ope conluctarum operatio- 
nem Antithefis , multiplicationii,divifioni/ve lcgi- 
rime adhibirarumj reducibilis, ut ab una parre, lo- 
la indctcrminararum alrcrurra u, cum du,&con- 
irantibus rcperiatur, & fimul ab altera parte lola^ 
adfir rclicjua indctcrminata tcum(uadt,&conrtan- 

■'. ti- 




tibus . Sicquc omnis jecjnario diffcrentialis primi 
gradus, in qua !ia:c indcterminararu cum iuis diflc- 
rentialibus ieparatio faC"tafit,reduceturad hancfor-» 
mam qdr — pdu, vbi dusc indercrminate; iunt t, & 
u , & q eil quanritas quomodocumquc data per t, 
& conftantes, p vero dara per u & conftantes. 

Sg Methodus igitur proconllruenda arquatione 
gcnerali fivc canonica cjcir — qdu ralis eifo. Fint 
cutva cuius ordiuataficdetur per abiciflam, ut p da- 
rur per u, cjuam vocabimus primam . Dcinde fiat 
alia curva quam diccmus iccundam, cuius ordinatc. 
per iuas abfciflas taliter dcntur, qualiter q datur- pcr 
t. Debet porrd bic unitas fubintelligi, qua: quanti- 
tatcs p, & q unius dimcnfionis circfaciat pcr mulri- 
plicaiioncm, aut divifioncm. Tum deicribarur ter- 
[ia qua-dam curva quani quadrarricem primam.. 
appcllarc pollumus, cuius abfcifla; iint cxdcm acab- 
iciili primar cutvx, ordinarc vcro fint fparijs, qua: 
prima curva contiuet proportionalcs, fivefintarqua- 
lcs iparijs, ouar axc, curva, & coordinatis priina: 
curvarclaudunturdivifispcrconftante,m illam,quam 
vocavimus uniratem. Haiid abilmili modo debec 
conftrui cjuarta curva.quc cifquadrarrii fecunda, & 
ciusquidcm abfciffg .ibiciflis fccundar axjualibus po- 
iiris, ordinara: erunr cquales corrcipondenribus fpa- 
rijs fecund.T.divifis per vniiatem. Quibus quatuor 
curvis prcdcfcriptis ad dcicriprionem quseiit.i: potc- 
rimus deicendcre. Aifumpra cnitn in quadratrico 
T * pri- 
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prima abfcuTa arbitraria U, ctansferatur cius ordina- 
ra in axem coniugatum lince. quadratricis lcmadx, 
& ei comperens abfcifla in cadcm quadratrice fe- 
cunda crir ordinata qua:fita: linca: quam abfafla: u 
debemus. Ur exempli graria defcripta curva pri- 
</fe- 1 *-) ma AB ad axem AC rali, ut ordinara eius CB fic 
dctur per abfchTam AC ur p datur pcr u, cfto curva 
AD quadratrix prima talis, utotdinara: eius CD,ad 
eafdem abfcillas AC atrineutes, fint .Tqualcs (patijs 
ACBper conftanrcm i divifis . Deindc dcfcripraj 
alia curva lecunda EF adaxem EG, axcmque coniu- 
gatum £1, cuiusordinarai GF fic dentur perabfciflas 
EG, ut q datur per t, ponatur quadratrix fccundaj 
EK , habeiis ordinaras KG, ad cafdcm abfciflas EG 
fpe&autes axjuales fpatijs EGFdivifis per con/tan- 
tcm r . Tandem aflumpta adlibitum ablciffa AC 
fivcLM in curva prima, aut in quadratrice prima^ 
cius ordinata DC ttansfetatur in £1 axem coniuga- 
tum quadratricis Iecundc,&du£la ordiuata HI liuic 
fiar jcqtialis NM, critque N in optata curva. 

?o Cum enim CB fic detur per AC ut p datur. 
pcr u, aur (cjuod idcmcft) AC, ficingrediaturcom- 
pofitioncm ipfius CB ut u ingrcditur compofitio- 
acm ipfius p , fequetur quod li AC fit — u , erit CB 
^p 3 &proiiideDC = fpdu. Eodcm modo cumj 
GF fic dctut pet GE ut q datur per t,aut EGficcom- 
ponat GF, ut t componit q, fi fucric EG ~ t, crit GF 

. . : = q, - 



-<■]>& proindeKG-fqdtj 8c Ci viceverfa fuerit 
GF = q,cric EG = t,auc eciam /i fucritKG^zfqdt, 
crit GE = t,vcl fifuerit HO, aur IE - ]qdr, erit EO 
aut IH = t . Aflumpta igitur arbirraria AC LM 
= u, crit DC -fpdu,=IE,(ed clt/pttu - .fqdc, e- 
rit crgo IE = fqdc, igitur IH~NM:rc. Curva igi- 
cur LN fic defcripta, habct cootdinatas tj& u veci- 
licantes aquarioncm cjdc = pdu. 

COROLL. 



31 O Olira conftantium addicio, autdettatliopo- 
tcft & fi!c adhibcri, uc fi curva ouadratrix 
prima,non haberer ordinatas proportionales Ipatijs 
ACB, fcd .rquales illis fpatijs conftaute fpacio au- 
&h, quod lincam quadratriccm AD cartcroquin in- 
v.iriatam ptomovcrettancum inOP, rcmancnribus 
lamcn adhuc ordinatis CP=f]xiu. SimiliterA fi 
frcundaquadratrix EK,non ampliusordinacas KG 
(patijs EGF , led illis Ipacijs con/tance Ipacio audtis 
proportionalcs habcrcc , quod lincam EK transfer- 
ret aliorsum ut in QR, remancntibus tamen GR. 
^fqdc. Qux nihilominus curvarum licct poficio- 
nis 



nistantumvarictaces, curvam quarfitam infignirer 
paflent muratc, falva adhuc a^juarione differencia- 
liqdc — pdu. Igitur per dacum punctum N , dato 
eriam verticeLaddatumaxem LMpoteritducicur- 
va ad darum crruarionem pdu — qdt convenientcr. 
DutSa enim narmali NM aflumatur ei arqualis iH 
ordinacain quadratcice (ecunda, deinde allbmptav 
AC — LM, fiquidem fpatium ACB pcr datam con- 
ftancem divilum equetur linea: IE, nulla conllantis 
additionc opus erit, &: cucva defcripta adainufsiroj 
pcr mcrhodum craditam, ccanficura cft pcr N. Scd 
nifihociparium ACB divifum pcrdacam illam con- 
fhiirem iir equale inyence IE,mulriplicctur 1E pec il- 
lam conltantcm datam qua: eft unicas, fpatiumquc 
IEI dcmatur ex fpatio ACB, & rclicjuum cric con- 
Kans illud fpatium , quod fpatiis indeterminaris 
ACB vbique addindum, vcl demendum vcnic pco 
dcfcribcnda quadratrice prima AD, qua deinde vti 
debemus ad quarfite. LN delcripcionem , & qua por- 
ro fi ucamuc, linca quam duccmus certo certius pcr 
N eil ttanfitura. 

- £xemplnm. 

91 1 "XAra quaviscurva FC ad axcm AI3, de- 

J J beac ad eundem axem defcribiED,talis, 

uc fi ducacur quarvis ordinaca BD, & producaturad 
curvam dacam in C, fic fubtangcns puncti D irL. 

cur- 



cutva ED xqualis ordinatic CB in data cutva. AB 
vocetur Xj BD — y, CB vero ~ q . Patct igitilr quod 
q dabitur perx,propterdaramcurvamFC, fivepro- 
prer dacam cjus arquacioncm , qua: cxpcimcc (juo- 
modoCB dependeac ab AB. Quapi opter equario 
ydx zz q five dx = dy , ad cjuam pervcnietur elt ex 

■ly q y 

illis in quibus rndcrerminaca; cum fuis dirTercnttali- 
bus ab invicem fiint leparabiles. Multiplkemusper 
aa, &; ecic aadx — aady . lam erg6 curva elr con- 
1 y 

flrucnda cujus ordinara deturper fuam ablciflam uc 
aa , datur per y,fivecujuscquatio fic z — aa , qug 

y y 
cir bypcrbola . Alcera curva cricilla, cujus arquacio 
fic zzaj, five cujus ordinata z fic derurpcr iuam 

1 ■ 
abfdflam , ut aa dartir pcr x, aut btevius, cujus or- 

dinatx fmt ipfis q ordinatis datar curva: ccciprocc" 
proportionales. Harum curvarum opc, & opc (iia- 
rum quadrarricum, ur jam dithim eft quarfita cur- 
va DE poterit dcicribi. Sed cft diligeuter advencn- 
dum, quod cum fpatia, que hypcrbolcni intcr &: 
nfympcorum jacent fint infwite omnino magnicu- 
dinis, fiinc quadratrix prima eflet lineacujusomiiii 
ordinara mfinira: fbrcr longitudiiiis , ncc proindc 
eflct linca afllgnabilis, & quam pofsemus defcri- 



berc , aut adhibere . Hinc quadratrix prima taliter 
crit duccnda ut ejus ordinaca:, non fparijs roralibus 
hypcrbolicis fint proportionales , fed ipatijs,con- 
flame quadam ordiuata termtnatis, quam arbitra- 
(fig.u) rium eit icligcrc. Ut fi HE concipiatur cflc hyper- 
bola defcripta juxta c.quatione z ~ aa , cujus qua- 
y 

dratrix fit dnccnda, jam non opuseffc totalibus fpa- 
tijs CKIHFEDC pcr eonflantem datam a divifis, 
aiquaics poncre ordinatas qucfItcquadratricis(quod 
quidem in praxi iinpofsibife eflet,ob irtfiniram ho- 
rum ipatiorum magnitudincm ) fcd cum conftans 
fpanum poflimus bis fpatijs addere, aur dcmcrc, 
ducamus ordinaram ad arbitrium AF (fitque bre- 
yiraris crgo AF=AC,) & ponamus quadratricis or- 
dinaras a?qualcs fpatijs AFED, aut AFLM pcr con- 
Jtantem a divifis;fic enim idem efficimus ac fi tota- 
Jia (patia afliimercmus ied mulclara conftantc infi- 
nito fpatio CKIHFACquod Jieri poflc pramoravi- 
mus. Quod fi fiar, quadratrix AB fic defcripta crit 
(uii;6) lo g a "thmica ut alias obfervavimus , ejufque fub- 
rangcnsAC = a. Paterigiturquomodoqucfitacur- 
va dx — dy conftruatur, & fimul logarithmos 
i y 

cjusordinatarumcffe proportionales fpatiis cafdcm 
abiciflas liabcnribus in curva,cujus ordinarf fintda- 
tx curvar ordinatis q reciproce proportionaics . Nec 
. (ft.is.) abfimili[cr fi debcar curva CF taiis efle ut, ducta^ 
qua- 



quavis ordinara CB, quar produ&a daram curvam 
DE(ccerinD,fitordinataBDe^uaIisfubnormalicur- 
vx qu^fira: CF,unde a:quariolii ydy — q, crit ydy 

— qdic. Curva igitur prima crir cujus ordinaca; lic 
denturpermasabfciilasut y daturpcr y hoc cft,erit 
non curva,led recta angulum cum axefemircclum 
conftiruens, ejufque quadrat rix proinde crit parabo- 
laeommunis.Cutvaporrofecundacritipfa DE,quia 
cjusabfcifsiscxiftenribusxjdebcnrordinare^ifcq. Ex 
propolire igitiir lince. DE quadrarricc , & cx com- 
muoi parabolacouftrueturqua:fitalinea;cujus equa- 
tio ydy — qdx brcvius rcduci potuiflec intcgrando 
primam partcm, qax efl integrabilis & fiet yy — 
i fqdx, unde quadrata qucfitatum ordinatarum- 
BC dupla cfle reperiencur lpaciorum corrcfponden- 
tium ABDH in propofira curva. 

C O R 0 L L. 

9 jT T Oc cxcmplum maximg cft univerfaliratis, 
X~"l quoticfcumquc euim valor fubtangcnris 
curvcdelcribenu? taiis efl,utordinatay illum noib 
mrrcr , fcd per iolam ablciiTam x cxprimatur, lem- 
pcr cafus crir hujus cxcmpIi,porerimus ncmpcfem- 
per^valorcmillumfubrangeiitiscoiiciperecamquarn 
ordinatam cwvc alicujus daca:, & vocarc q , unde 
V que.- 



qu.tfirio fcmpcr reduftaeritadillamcraamiuperius 
folvimus, idemquc valcc de fubnonnali fi cxprima- 
tur Sc ipia pcc valorem, quem ordinara y nuliace- 
nus ingrediacut . 

Excmplum //. 

94 I Efcribcnda fitcurva AD habcnipro axecir- 
U culi periphcriam AB centcum habcnrem 
in C,cujus curvc lubrangens BT ilc quomodocum- 
que dara per abfciflam AB. Valor fubtangcnris BT 
in curva AD habcnte pro axe quamvis iineam AB 
Oik.isJ e ft yqdiH-yydi poIitisAB - x, BDr: y, Sc q ra- 



dio ofculi pertinente ad punctum B axis. Cum igi- 
tur in hoc cafu axis fupponatur cfle linca circularjs, 
ejus radius q eric conltans — a femidiamcrer ipfius 
axis ; quarc lubcangciis — yadx -+ yydx, qua: debcr 

axjuare quanrkatem p daram quomodocumquc pcr 
x, unde yadx -+ yydx =apdy,live dx = dy . vcl 

adx - aady , unde eruere eft conlrru&ioue hanc 
p ay-tyy 

tfe jo) tradita: rcgula: conformcm . Primo curva dcfcriba- 
tur KIj cjufque ordinata MI taliter dctur pcr fuam 
ablciflam LM uc a* datutpery, hoc efi arqua- 
ay-^yy * 

tid 



tio curva: KI cflo u — a 3 . Fiat porro ejus qua- 

ay— yy 

dra-rix WNO ralis fcilicer utejusordiuata MNlpa- 
tiis WjCMI per confrantcm a divifis (iiarau.iii-(/u- 
mofparia Wy£MI,quc confrante ordinata \Vj£ icr- 
minancur,quia fpatia totalia inter curvam,&afym- 
ptorum cel iunnitx funt magnitudinis ) quc qui- 
dcm crit qualcm rcprcfemar figura,&eriradafym- 
protil ffiL, acadaliaisz ,cuc /it axi WLparaJlelain 
diftantia SL = J la in logifiica cujus a fit fubr.ni- 
gens, & la — o. Conirruatur pofrea fccunda qua:- 
dam curva SQ, in qua ordinata.' PQ_fic dentur per 
fuas abfcifias PS u t aa dantr per x, & ipatiis SPQ_ 
p 

ad conftanrem a applicatis, equalcs ponantur ordi- 
nara: PY novam conilituentcs curvam SY quadra- 
triccm ipfiusSQ. Tum,afTumpra LM = y.ordina- 
ta: correfpondenti NM ire curva WNO«cjuaIis al>- 
fcindatut SX cx aie conjugato Jinear $Y , & dutTra 
ordinau XY hxc erit quarfira x i unde jam poteri- 
mus.fado centro C,tadio a defcriberc eirculum,af- 
fumptaque portiouc AB — mox inventa: x, duircrc (fig.i 
dcindc BD — aflumpra; y,fivc LM figura: 30, cric- 
quc punctumDmcurvaqucuta. 

9j. PotuiiFcmus ctiam cqiiationcm adx intc- 
P 

grare faltem Jogarithmice,quia integrale cx aady 



eft ly — la-hy, unde' ecjuatio integrata fuiflet 
jfadx — ly — la-+y-f Iia, cpam conftanrenx. 

) addo ut pofita y — a fit ordinata NM cjuadratticis 
— o, ficcjuc conftrudrio coincidat cum ea Cjuanu 
iupcrius tradidimus,idem enimcftcurvam N\V dc- 
fcribere quad atricem lincc. Iv£ ac ordinatam NM 
ponere?qualemubiq}Cjuantitati ly — Ia-+y -+ |ta, 
pofito iogarithmos fiimi tn logariihmica cujus a lic 
lubtangcns & la = o, cum fparium W^CMI per a 
divifum,fiveintcgralecx aady nil aliud fic quam 

ly~ la-+y -+ Iia, uude fpatium infinitc longum.. 
jntcr \VjE,& cutvam & afymptotum WMcft alia. 

Excmpla hcc fufficcre pofle }udico,cum rcliqua, 
cjuf refetri poflent per applicationcm tradita; regu- 
ta: refolvi facile pofsint ; cjuate fatius fiierir his" di- 
mifsis, ad ultimam ieOioncm omniumutilifsimam.. 
propcrare. 




SE- 



Dljifizca by Cooo 



SECTIO ULTIMA. 



ruariarum *quationum differentialium pri- 
rnigradus in yuihus amha indeterminau cum fuii 
differentialtbus reperiuntur , nec tamen funt 
ah itvvkcm frparahiles, mn exiftmte 
•eftatione algebraicc inlegrahiii. 



Andem confidcranda: func rcliquc 
;equariones,quai prxmifsis fc&io- 
nibus uon claudunrur, funtq; otn- 
ncs xquariones differcnriales pri- 
mtgradusalgcbraice non inccgra- 
bilcs in quibus amba: indcrcrminace repcriuntur cu 
fuis diffcrcntialibus, nec apparcc quomodo ab invi- 
cem pofsinc feparari. Si cnim per confuecas opera- 
rioncs atiiiihefim, fcilicet aut mulciplicacionem di- 
vifioncmvc c.quaEioiii5,viaiepcriarurquaabinvicem 
ilhedilparetur, iquatio reducta eric ad formam pra:- 
cedcntis fcctionis, couftruecurq, per rcgulasibi tradi- 
tas. Sed quando per nullam harum operationumfe- 
paracio obrineri pofsir, & opus iic fubfticucione alt- 
oua , iive ucaffumarur aliar indcrerminara; ab ijs, cjuas 
aflumpfimus adfaciiioremrcdendamfcparationem, 
velad quomodocumque commodiorem ptxpatan- 
dam arquationem , tunc via apcticnda effec qua his 




fubftitutionibtjs, & denominatiouibits oportunc, & 
efficacitcr fcmper uti poflimus. 

P7 Sciendani cft autem, quod quamvis inulia; 
inventi finr, & plures eriam inveniri pofsint regu- 
Ix, pro conltrucndisquibuidamcxhbequationibus 
cjuarum indercrmiiiata: non iuiit percommuncs al- 
gorithmicas operationes ab invicem cxtricabilcs , 
nulla ramcn adliuc tradita cft rcgula univcrfalis o- 
mucs rales arquatior.es complea, ita ut ftatim ac 
ax;uationem invenerimus polsimus opccanonisali- 
cujus ad ejus cffc&ioncmcertdmanuduri. Quod fi 
repenum eilcr, niliil ampiius circa .rquatioues dif- 
fereuriales primi gradusdefideraiidumforcr,leu cir- 
ta merliodum tangcntium inverfamjfivc ur vocanc 
fubtangcntalein. Cum enim, data tangcutis pro- 
prictare, per Seciionis prima; regulas ad a-quarione 
ftarini qua-fitqcurvediherciKialcm primigradusdc T 
ducamur , Ci harum dcinde arquationum nuIJa non 
poflet per notas regulas eflici, jani curvam ipfam 
cujusdara eir proprictas in potcftate cfic confiden- 
icr poflcmus pronunciare, iiquidem dara rangcntis 
conditioralisefier.utcquationcmdiffcrcnrialcinpri- 
mi gradus iuppcdir.net. 

58 Hare igiriir duo praxripue defunt perfecltoni 
rotitis Theorie equationum diflerentialium primi 
gradus. Primofquod Sedtione fectinda prcnoravi- 
mut) merhodus indicans an qucvis propofira ctrua- 
tio fir algebraice inregrabilis, & dctcgcns cjusintc T 
gra- 



grale algebraicum, fi poffibile fit; leu modui (idenij 
enim eftjcognoiceiidiinregrale algebraicum,fide- 
rur, cujufvis cjuanritatis dirrerenriatis primi gradus, 
ailt ejus impofsibilitaremcvincendi. Hiicpemnent 
quadratunc Ipatiorum curvilineorum, rectificatio 
irem curvarum, (olidorum,& (uperficierum dimcn- 
fiones, invenrioncs ccnrri graviraris, & complura.. 
hujufmodi. AlrerUm aurem quod adhuc dcfidcr.i- 
rur, cit conltruilio univerfalis omnium a-quatio- 
num primi gradus ihdetcrmiuarasinfeparabtlesclau- 
dentium, h'oc eft via regia infallibilis pcrducen; ad 
conftruCtionem curva: quffita: quories invcnta fic 
cjas diitercnrialis arquario primi gradus, licct in illa 
indeterminatx cum iiiis diffsrentialibus fintab invi- 
cem infepar.ibiles. 

Sicuti igitflr in fecunda Sc&ione cjc dcrreclu re- 
gula; univerialis, plures parricularcs regulascongel- 
fimus, cafq; ut canonesrradidimus ,quibiis fipe def- 
fectum univerliilis regula: fuppleri accidit, ira Ar in 
prauenti cxponemus ioUrn quafdam regulas pro 
ccrris requationibus, duplicem inde fru&um colle- 
&uri, & ut hos canoncs in mulram univerfalirarem 
expanfos pro ufu (ervemus, &utfemitamfimulapc- 
riamus qu.i in multis fimilibus cafibuscequationum. 
prarparatio, & conf tructio fit rentanda . 

Quamvis tamen is optime dc fubrangenrali mc- 
thodo meriruscenfendus fir, qui plures harum re- 
gularum coIlegccjt,S{ in ordinem feda&as publico 
fuc- 



ctfo 

fuerit impcrtitus , nos nihilommus ad fincm fcfti- 
nantes paucas alTumemus, cafq; ad hunc finem pmr- 
cipue accomodabimus ut ijs^quibuscgregiaceleber- 
rimorumViroruminventa abfcondita nitnis vidca- 
tur facem pn-eferamus, invenrifquc ipfisomncm cu- 
jus capaces fuut univetfalitatcm concilicmus , 

Proprftio I, 

<frji-> ppOft primo curva AHEC defcribenda , cujus 
l3 ordinata quarvis BC fit ad portionem AD 
fubtangcntis inter verticcm,& rangeutcm in ratio- 
nc conlbnrc data i ad n. Erit igittjr proportio y, 
ydx — xdy :: 1, n, &xquatio ydx— xdyz= nydy, 

in qua arouarionc quantumvis transfcras ab una ad 
alteram parrem terminos,aut dividas',multiplicef- 
vc rorama^auarionemperquamcumqiquantitarem, 
nutiquim fic poteris rcducerc, utycum dy confti- 
ruat unam ^quacionis partem, quam nullareuus x, 
nec dx afiiciar. Unoverbo ,-equatio uon cft ex ijs 
uuarum indcrcrminntc cum fuis diffcrOtialibus finr, 

(IiiiSS) rabilcs ab invicem. Videamus igitur quomo- 
donam ydx— xdy — nydy pofllr reddi conftruibi- 

flro.41.) lis.Quo ad mcmbrum nydy,illud iaiic cft intcgra- 
bile,Icdparsydx— xdy noncritintegrabilis. Silcri- 
prum eflet ydx -*■ xdy ,manifefte intcgrabilis forcc 
ctiam hxQ .xquationis pars , & intcgrale clfct xy, 
Iia- 



haberemus itaque integrando atquarionem xy 
= nyy, five xy aa — nyy . Id oftcndir quod fi 

qua:fiviflemus lineam, cujus fubtartgentis fummav 
cum abfciffa habcrct ad ordinatam rationcm da- 
ram, incidiffemus utique io equationes fatisfacicn- 
tcs xy — »yy ( fivi x~ny)& xy— :aa = nyy,qui4 

tilnc eauatiociTet ydx-+ xdy=»ydy. Vcruminca- 
iu nollrojcumcauntiofitydx— xdy — «ydy,noti pof- 
fumus cidcm mcthodo proccdcre. Sicuti autcirL. 
ydx-t-xdy Jiabet integralc xy,ita ydx— xdy ftatim. 
lulpitioncinfacit num fortc liabcict x ,&fanelu- 
y 

berct fi fcriptum efset ydx— xdy. Dividatur igicur 

yj 

ccjuatio invcnta ydx-xdy-nydy utrinqucpcr yy, 
& erit ydx-xdymdy; multiplicemus cantumper 

a .•cquationcni(filubcnt)&crit: aydx — axdy=«ady, 
yy y 

qu£ inrcgratUTj&erirax^wIy, unde x -«yly.Cur- 

y * 

va fecundum hancajquacionemconftructa cft qua- 
lem cxponimus in figura cafuquo n — i,AE a, AB 
— x, BC=y,Ia= o. Maxima HG cfl: cum fucric ly 
-— a, hoc cff logarithmus (ax abfciflk GA dcbct 
efle--a. Spatiuquodvis AGH cft _ inyyly -nyya, 



unde in cafu figurar cjuo n- r crlt fpatium quodvis 
AGH — tyyly — ayy , five tunc ipatium AEHA 

— aa quadrato cjc dimidia AE. Solidum ex revo- 
Jurione figura: EHA circa axcm EA cft ad cylin- 
drum cujus bafis iit circulus radio EA, & alricudo 
ffqualis radio, ut znn ad 17, & fi n fuerir 1 , erunc 
folidum & cyiindrus ut 2. & 17. Vocando enira b 
femiperiphcriarri circuli cujus a fic radius, crit cir- 
culus cujus quarvis HG five x, five ny\y fit radius 

rrnnbyyly', & clemcntum iblidi cx rcvolurione fi- 



gone cujufvis AGH circa AG erit iwibyylyMy, 

ergo folidum illud bujus quanritaris inrcgrale erit 
(«*«*•) axjualc quai.. itati pwjby'iy" — fin»aby J Iy-^l»naaby , 

liec aliquid conftans addcndum eit, cum evancicat 
evaneicentc y.Pofito igitur \y—o,$i y ~a erit fo- 
lidum ex rcvolurionc rotius figura: AHGEA circa 
AE=i»nbaa,&cu'cylindrusradiu bafis,& altimdi- 

nem habensa fit aab,crit iblidum filud ad cylindrum 
hunc,ur ina ad 17. 

Pnptftie 11. 

100PI rario ordinaca: CB ad refedlam AD non, 
ficconilans, ied fit illa quam habcr 1 ad 



«3 

quantitarem » quomodocumq; datamper y, eadem 
eric arquario, fed jam n non etit couitans fed varia- 
bilis,&dacaper y Unde,facla opcratkme qux fu- 
pra, invenietur ax — /• «ady , unde x - y /- nady, 

T y _ \ 

vcl X =y r"dy. Conftruenda igitur eft curva (af- 
j 

fumpta ad arbitrium AI, vcl CB — y) cujs ordinatc_ 
fint n ( pofitis y abiciflis), tum fiat , ut cotiftans 
y 

quam vocavimus i ad y:: ita fpatium quod curva 
hax cum axe fuo c]audit,divifum pcr eandcm i ad 
quartam, que quarta crit x qua:ltca, etit enim ma- 
mfefce — y ^ndy. 

101 Hoc iucm qua:ficum fic aliter exponetur; 
. Daca curva AK,aIia defcribatur AHEQ calis ut, (i 
qua:vis pcioris curve ordinara IK ptoducatur ufque 
ad quatfitam lineam in C, ducaturque per C tan- 
gens CD, axem alium AD priori coniugatum fe- 
cans in D, portio AD rangentem lianc & vccti- 
cem A intercepta , fit ad abfciffam IA , ut ordinaca 
IK ad coniranrem . Hinc fi AK fucrit cujufvis gra- 
dus m parabola, cujus (iquidem ordinata: IK fivc n 
a-quentur poteftaribus ab m lienominaris abfcifla- 
rum correipondencium IA,erir curva quifita para- 
bola gcncris uno gradu alrioris fivc cxponentis 



164 

m~* i 3 cujus paramcter fit ad paramermm propo- 
<** JJ- fier ur i ad m . Si AK iit una ex curvis quas fupra 
confideravimus, iti ut 1K fit quarvis potcftas loga- 
ritlimi fu.r abicifla: IA, fic ut n = ly", erit IC 

— y fty^y- Eft aurcm fempcr ly ' dy integrabi- 

y y 
tna.tfi.) Iis, & intcgtale cft ly~" fpofita fubtangente loga- 

riihmica; pro unitate) unde jc five IC = yly"~ + ' 

Ncc plura addimus rem fatis explicatam duccntcs. 

PropoJItio 1/1. 

(S 101 I "XEbeat defcribicurva AChanc ubique (er- 
1 3 vans proprictatemur,duc~rapet quodvis 
in ea punftum C tangcntc, que. axcm in D Jccer, 
intercepta AD, five ut vocant, iubtangenralis ha- 
bcarad tangentem DC conftantem rationem. Si 
ratio harc fupponatur eiTc qua- q ad p incidemus in 

' M ' xquationem alibi allatatn ppyyax* -+ ppxxdy ' 

— ippyxdydx = qqxxdx* -* qqxxdy", vocando 
EA = x, & EC — y. Scd a;cjuatio hcc nimis impli- 
cita eft, ita ut per illam ad conftru&ionem qui- 
fit£ linex non facile deducendi fimus. Tentandum 
erit igituruum, afllimcndopro indcterminatis alias 
Iincas ab ipfis AE, EC, etjuatio refultans facilitis fic 
extricabiJis ; 

Ma- 



Maxime intereft in problcmatum folutiotio 
«juando ex data tangcntis proprictatc indaganda 
eft linca cui competit, q.ua:nam pro indctcrminatis 
feligantur, mirumenimin modum variantur ccjua- 
rioncs fi ha:, vcl illc. potiils quam alic coordinatc 
fucrint ailitmpta:. Nec tamen datur regula docens, 
cjuinam inderetminata: fint pr.-eeiigenda:, ut fim- 
pliciilimam obcincamus artjuationcm , quarcjuo 
roaximeomniumcapaxfit conftrudionisjcadi enim 
porius tjuam iuduitria ad illas pcrvenitur , utpotS 
cjuod optioni fottuita:, & arbitrarii unicc fit trii 
buendum. 

103 Non rarotamen evcnit, rjuod fi pio coor- 
dinatis curva: qu.-efite afliimantur ilif csdcm linee, 
cjua; ex vi dara: proprictatis, fcu conditionis appa- 
rcnt babere ad invicem. fimpliciflimam veluti rcla- 
tionem, ad arquationcm pervcmarur conftruciicjni 
magis accomodam, quia fcilicet illa: linea;, cjuarii 
rclario omniumfimpliciirimaccnfetururplurimum 
criam a:quationem (qua illa relatio eft tantuni cx- 
primcnda) fimpliciilimam continebunt, ac proin- 
dc facilius tcadrabilem, & facilius conftruibilcrrL.. 
Quc tamcii rcgula, ur apparct, non pro axiomaro 
quodam haberideber univcrfali,atq; infallibili, fed 
ramum infcrvire debct ad boc uc, poftquam pcr a- 
liasvias tcntavctimus conftru&ioncm ?quationum, 
criam pcr fianc periculum faciamus, fepe cnim in- 
venicmus rcm fcliciter fiiccedcre. 

,04 



it>4 In cafu propofiti problematis, res ita ft> 
habec. Condirio efc, ut DG ad AD, habeat ratio- 
ncm conflautem, quam vocabimus uniratis ad n. 
Alfumemus igirur ipfam DC pro una indctcrmina- 
tarum, quia iimplictflima cll ipfius DC prouictas 
cjuc darur. Vocabimus igitur DC — x, unde AD 
=nx, cx data proprictate . Ad de.erminandum au- 
tem puu£_utn curvx C non fufficir alTumpfiife AD 
— nx, & DC = x nifi fimul de.erminemr quonam 
anguloDCdebear adaxcm iuclinari jiion cnim fuf- 
ficir harum linearum longinido, nififimul, & ipfi- 
us DC pofirio decerminetur; opus cft igkur aliara 
indccermiraram alTumerc y, progrcfsu opcrationis 
pcr affiimptam x, & nxnorificandam. Linea quse 
fimpliciffime pofititioncm ipfius DCdeterminer eft 
CB, vel BD, vocemus crgo excmpli gratia BC _= y, 
unde BD __V xx—yy His denominarionibus infti- 
tnris, condirio adiquationem nos ducens erit harc; 

I I . __ /■_' ______ J l-rt- ., 



ie ordiuara: CB y, ad diffcrctialc ablciua: AB nx 
yfxx^yy fit ut ipfa ordinata yad BD ^ KX _ yj , . Fa- 
flis igiturhorumdifFcrenrialinmvaloribusjcritpro- 
poriio dy, ndx^K-yy ~* xdy-ydy .-: y,%/i._ yy , 



Biiit. ■Ratio autcm quare fit adeo implicira a_qua- 





tio 



. ^^j^^^ "____■ 



lio ad quam pcr hanc viam dcvenirur eft, cjuod 
poftquam per muliiplicarioncm cxtremorum, & 
mediorum ex quaruor terminis huius analogia: 
obiinuerimus ajquarionem , opus eft illam quadra- 
rc ad clcminandas cjuantiratcs iurdas, <juia fignum 
radicalc conrinet urramque indererminaram , ac 
pro inde ur earumfeparatio tenrerur, opuseft figua 
radicalia tollerc, unde fit ur cquatio magis magis- 
que diffxilis fiat, milcenrur einm. sic mclius adin- 
vicemx,&y. 

ioj Vcrum quidem cft, quod fi vocaverimus 
non CB, ied BD — y, invenifTemus equarionetn mi- 
nus compofiram; erit nempe AB — »x -+ y , CB 
:=v'**— yy< undeafliimpris barum difTerenrialibus, 
proponionales erunr xdx — ydy, »dx-+dy :; 



V^T-yyj yj & fadra arquarionc , opus rantum crit 
illam rcducere ad communem denoininatorem, 
ut figna radicalia omnino rollanrur , & squario 
provenier nxxdx— nyydx-*-xxdy=xydxifedramen> 
hec eadcm arquario non apparcr quomodo con- 
llruibilis fir, necjuc enim videmus quomodo illam 
inrcgrcmus, nec quomodo indeterminaras ab invi- 
cem feparemus. 

106 Satiiis igiriir efr ut curemus irrariona[es 
quantitates evirare denominando ialiterurv'xx— yy 
ht quariras. rarionalisjfivc ut xx— yyficquadrarum; 



no- 



notum eft aurern , quod formula omuium fimpli-. 
cillima pto efficicndo ut xx — - v y fit quad rarum eft 
fi ponacur xx-yy- xx— lyxz-f-yyzz. sic eniiru 
invenietuty^: txz quodindicac, lincamCB,quam. 

vocabamusydcbercvocari uz , adhocutxx— yy 

fir aliqucid quadratum, Siy^sx-yy fic quantkas ra- 
cionalis. Sanc fi cx xx demas quadrarum quauiita- 
tis izx rcliquum erit quadcatum cuius radix erit 

zzx— xvel etiam x-zzx 

107 Dcnomincmus igitur tandemDC=X, AD 
«X,&CB- izx , cuius ditrcrentialc inveniccur 

cfle tz'dx -+ lzdx -t- i xdz- izzxdz . Erit ergoDB 

=x-2zx,que addita ad AD qua; cft «x facic AB 

~ nzzx -h »x -i- x — zzx , cuius diflcrentialc crit 

=»z*dx -+ inzzdx-z*dx -1- «dx-4-dx— ^zxdz, un- 

de analogia ex proprietate tangcntis pctita fic cx- 
plicabitut iz ! dx ■+ iz dx -1- axdz- ixzzdz , 

»z*dx-*inzzdx— z*dx ^ndx dx-4Zxdz :: tzx , 



zt _+ iu -n 
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x— zzx , quarluppeditatequarionem szdx-t-inzMv 

-+ nzdx — xz* dz— ixzzdz — xdz=o, quj divifL 
per z* ■+ tzi -+ i dar nzdx — xdz, unde ndx — dz, & 

iiiccgcando »lx — iz, pofiti unitatc pro fubtangen- 
tc, auc etiam quavis alia conftaute ad arbitrium;& 
abicctis logatithmis , five affiimptU quantitatibus , 
quarum ambo ctjuarionis mcmbra funtlogarithmi, 
crit x "— z,cft autcm CB~ tzx , crgo, polito pta 

Z valorc x",ctk CB - lt"'. 

10S Si loco ponendiCB,pofuifsemus DB — tzx, 

& CB — x— zzx,a;quatio ad quam pcrucntum fuif- 

fet, candem curvam teftituiflet; invcntis fcilicetdif- 
fercntialibus ex BC , & AB , fi squatio inftituatur, 
invenieturclsc «z"dx-+nz*dx— *-xz*dz— miAx— odx 
— ixdz— ^zzxdz = o, qua: divifa ut iupta per 
z'-*-izz-^ i dcdifscc nzzdx=ndx-»2.xdz, five »dx 

—. idz , cumque fra&io hec idz fit equalis 

dlionibus dz - dz , clsec »dx = dz — dz , 

I— I I-+I ._. X J— I !-+[ 

&: iiiregiaiido nlx-lz_ i -lz-+i,& abicftis lo- 
Y ga- 



garithmis x"_ z— i , quod explicari non indiget, 

iiotumcftcnim quod diffcrenria duorum logarith- 
morum er duabus quanritatibus eft logarithmus 
quotienris cx divifione unius per alteram cx illis. 
Ex liac porro icquatione erucs i'-n' — z , & cum 

CBiit x-zzk , invenietur elTe CB = n" 1 pror- 

sus ut inveneramus etiam pcr praicedentem deno- 
minationem. Quod indicaiTe fufficiar, ut uuufquif- 
que poffit, fi calcult molcftiam ferre vciit,a fc ipfo 
experiri . 

, 109 'Patct iraque a?quationem ipfkm xxdy 
— nydxy/zd^ -+ xydKjqueeiuirurcx analogia dy, 
) ndxi/x I _ y y _» niii_ydy ; ; y,y/xxlly7j fuiflc intcgtabi- 
%/ »*— yy 

]em,quod fi inito ftatlm licuiffet animadvcrterc, 
jam pcr has fubftirutiones 11011 opus fuiflct ipfius y 
vaiorem derivare . Eft igitur, ut btevius innuam, 
ipfius acquationis xxdy— «yd :<%/»<— yy — xydx — o; 
xquatio integralis x -V"-yy = ' ve] ad falvan- 



dam terminorum homogencitatem cn't,fi iubear, 
xa"— nV^^— x"unde cruirur y — ix""' a" pror- 

ius ut lupra inveneramus, 



rio Ad obtinendum igirur valorem Iinc«CB 
fi » fuerir numcrus ranonalis, vel integer,vel fra- 
ctus, vel pofirivus,vel ncgativus, opus etit tantum 
aflunicrc AE — rjuamitati invcntse ix"""', qua: tunc 

crir algebraica, quia allumpta x datur ejus quivis 
potcftas n -i- i, vcl in, vcl qua;vis alia, cujus cxpo- 
jiens iit in rationc enabili ad uniratem, dntur fcili- 
cet ore paraboloidis ejurdem gradus i ,vcl i«, 
& millcalijsniodis. Scd fi n cflct numcrus irratio- 
iialis,adinvenieiidum x"~", vel x",rccurendum elt 
ad logifHcam, intiua ordinandoad afymptotum x, 
& dcindc ejus logariihmum lummcndo n_+i vcl zn 
vicibus, habcrcmus logarirhmos x""*", x", unde 
quantitatcm ix"*' facflc poflemuscomponere,qua 

fupcr axc AE a(Tumpra,ducarurper E ipfi ABparalle- 
Iajtumafsumpca AD=nx,cctroDintcrvalIo DC-x 
circulusducatur fcclucurus, ducra EC in C puniro 
cutva: cujus lempcr ipla CD cangens erit, ac proin- ( 
de tangens eric ad ponioncm AD, quamabaxe rc- 
fcindir ut « ad i i cjuod erat facicndum.Si-» Gt— », 
crk (poficaa pco unitate ) CB = laax \ 
anst 

,j ,. Proptfith IV. 

1 1 i YJOfsumus in multis alijs cafibus uti eadcm- 
1 dcuoniinandi regula, qua iupcriiis ufi fii- 
Y l mus. 



Digitized b/Cooglc 



irius. Ut jnbeamur curvam AC dc(cril>ere cujus 
ea fir lcx ,utdu&a rangenrc ad quodvis in ca pun- 
&um C, Cit cju:evis poreitas dara m hujus tangcnris 
CD, ad quamvis poceftatem r tefeita; AD, ut 1 ad 
» f"unde vocando DC~s,fi[ AD-i 7 k ~) utilc 
eric fi vocemus CB ut fapra — tzx , unde BD 

- x— t3.il , Si AB =n~ x~ rz.~ i.n~ x " -f x—zzx, 
aijus difleretiale mn' z'x h dx-+im»'x ' zzdx 



■ dx-Kdx—tzxdz-^dxjfafta 



analogia inrer diffcrcncialc CB, differenciale AB ;: 
CB, & BD , orietur xquacio m n'z'x ' dx 

-t- 1» n 'x ' z'dx -+m n T z ' .'zdx — x* xdz 
— lzzxdz— xdz=o,ijua dividamusperz*-*izz-t- 1~ 
&hid>ebimusm**zx~ r dx=xdz,feuff»»'Jt * dx 
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=dz,3iintegrando m n' x ' -h. Conftnicrur 

igitur curva quarfita fi ,dcfcripca logarirmica cujus 
i fir fukangens^&aiTumptaadarbicrium x,abfcin- 

datur ex cjus axe porrio — m n' x ' (qnx eric 

algcbraica fi m, & r tuerint numeci commcnfura- 
biles ) & per cjus cstrcmum ducarur ordinaca ufq; 
ad logilfici,que erit z,tumvecdfiat,ut quadrarum 
tangentis, quai per punctum ilc invcncum logifti- 
cx 3ucitur,ad rc&angulum xz, ira duptam fubcan- 
gentis ad quartam, qua: cric zzx ipia fciliccr CB, 

qua afsumpta in AE, dwfraquc axi ABparaileta 
AC, & extenfa AD =: bx , fi centro D radio x cir- 
culus ducacur , hic fecabic re£tam EC in quarfica: 
cufvx pun&o C. 

•n^fib r. 

' /f" Ukotiis cciam poft inventam eouatio- 
iVX n cn i, que. quomodo conftruibilis fit 
non conftcr, opc fubftirurionis alcuius, redudtut il- 
la ad faciliorcs rerminos, abfquc eo quod rotam de- 
nominationem mutando, ut in anteced. Propofir: 
illam funditus evcrtcre, ac variare neceffum fit. 
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fS-31-1 Efto conftruenda curua AC , qijus ordinara BC, 
fit ad fubrangcnrcm.BT, utconftaiis AG, ad dif- 
fcrcntiam coordiiiatarum AB , BC , five ad por- 
rioncm NC , pofico rcdtam AN efficerc angulum.. 
UAN graduum 4j . ita ut y, ydx :: a, y— x; crit- 

.. . . "3T. 

3ue a:quatio adx = ydy — xdy . Hanc arquatione 
iligcnrer confidcranri non cric diffidlc inveiiiro, 
qiiarnam fubftirutiones ficri dcbennc, ut in detcr- 
minata: ab im-icem (eparabiles reddanrur. Cunu 
cnim inarquarionc adfit ydy quantkas pcrfe iplam 
intcgrabilis, rcliquum eft uc qua-ramus, cjuomodo- 
iiam {(alva integrnbilirate termiui ydy, & axjua- 
cionc adx -+ xdy = }'dy) rcliquiduo tcrmini adv, 
& xdy fimul fumpri poflinr quid inrcgrabilc cfficc- 
rc. Mcmbrum porro xdy non cft iutcgrabile nifi 
adfir fuum corrcfpondens ydx, cunc cnim bi duo 
rermini fimul juncSi intcgralc babenc xy. ad hoc 
igitiir ur iii duo rcrmiui xdy ■* adx finr iuregrabi- 
les opus cft uc quantitas, cuiusdiffcrcntialc in pri- 
mo rermino invcnitur duitum in x fir illa cadem, 
cjufmulriplicetdx in fecundo. Ide6 enim udt—tdu 
cit tiiregrabilij cjuantitas, cjuia lircra r ciijus ditTc- 
rcnriale in primo rermino udr multiplicac u, eft il- 
Ja eadcm qua: in fecundo multiplicat du. Dcbebit 
igitur pro dy poni ,-idz , five pro y poni Iz, fic cnim 

quamitasndz multiplicabic x (cum dcbcat illa po- 

t- .-■ ni 



ni pro dy in termino xdy) & quantitas x, que cft 
in deiiominatorc multiplkabit adxalium terminuj 
fiquidem xquatio reducatur ad communem dcno- 
minatorem , rcmancnte ad Jiuc tcrmino ydy , poft 
fubititutionem, & tcdu£Honem .Tquationis ad cti- 
muncm dcnominatorem , /altern ttanicendenret in- 
regrabili. 

1 1 3 Facta porro fubftirucionc Iz pro y, & adz- 

prody, a:quatio eritadx -+ xadz — Izadz, Citi 

zadx xadz — lzadz,cujus e<]uationis divifa: (Ct lu- 
beat) utrinquc per a integralis cquatio cil xz — aa 

— zlz — az, vel etiam xz = zlz — az. Ex bacdedu- 
citur x — Iz — a, iive x — y — a, fed ex illa eruitur 
x — \z — a— aa , ex quibus valoribus defcrjbetui 

linea quefita duplcx, altera recta, ex aiquatioiie x 
= y — a, altcra curva x — Iz — a — aa , live x = y 

— a. — aa . At fi pofuiflemus y - —lz s & pro dx, 

— adz, ^quatio adx^ydy — xdy, mutata fuifletin 

zdx — xdz = izdz , pro qua integrandaeftopusdi- 
vidcre per zz, nam zdx - xdz non cfl: integrabilis 
nifi dividatur per zz . crit igitur a^uatio zdx — xdz 
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= iaJi , cujus intcgralc k ~~h fivc r — i 

— — Iz — a . Harum arnuationum prima dar x — 

— Iz — a , fivc x — y — a , lecunda porro dat x 

— — lz — a— z=:y — a — z . 

COROLL. 

114T t Inc illud manifeftum fit,quomoddea- 
fl dcm differcntialis a:o.uario poflit varijs 
lincis non gcnere ranrum diverfis quadrare, fcd al- 
teri algebraice, alteri tranlcendcnri arque fatisfacc- 
re. vCquario enim fuperior adx-ydy — xdy, xqixe 
«juadrat re£tx x-y — a, ac tranfcendenribus curvis 
x ~ Iz - a — aa , & x = — Iz — a zt z, pofito Iz 

ibi, hic vero — Iz ~ y , hocquc fit, vi conflanris il- 
lius, qua; fi ncgligatur in intcgrationc cquationis, 
poterit faarc dividi , vel mulriplicari per z, evanefce 1 - 
reficomtiiii6z,&(olarcmanente artitraria li,cnm 
alias fi conftans illa adiungatur, rcmaniura (it z cu 
fuo Iz, ac proinde curva algcbraica non crit, kd 
tamum rratilceudens. 

COROLL. II. 

itj-X TEIim eriam duo diltgenrer adnotari. 
V Unum cft arquatio X — Iz — a, quc licet 
con- 



contineat logarlthmieam q.uantitarem nullo mo;!o 
eft ad curvam tranfccndcnrcm , ied ad rcclam nnl- 
lius logarithmicx indigenrem ut ducatur. Quan- 
ritas /iauidcm Izinlecft quantitas ordinaria quin 
& arbirraria, icd tantum eft tianfcendcns tcfpeAti 
cjuanritatis z tjuia data Iz, invcnire z, vel data zin- 
venirc Izproblemaefttranfcendensi invenire autem 
flmpliciter lz, iive logarirbmum arbirrarie z adeu 
ab omni difficultate libcrum eft, ut arbirraria tah- 
tum linca fir aflumenda,ouia unaqu.Tvis linea, cjtix 
. aflumarur, cft logarithmus altcrius linctc . Igictir 
Iz in omni eauarioneproalio.ua curva in qua equa- 
tione z.non compatcat non debet ceoieri quantitas 
traniccndcns, fcd ordinaria, &arquat ; o iila,non ad 
curvam rranicendcnrem , ied ad algebraicam, niii 
aliud adfit, quod arquationem illam tranfcenden- 
[emefliccre poflit. 

111$ Alterum,cjuodobfervareeonducit eft,duas 
arquariones x — h— aiaa,&ic:- Iza— i^jzjlicet 

diverCc videantur,eandem tamen curvam rcftiruc- 
re, five prima cquatione,(lve (ecunda uri malimus. 
Iubct cnim pofterior hqc a;quatio,nr fi curvam AC 
dcfcribcre vclimus cujus ordinata BC fit ad fiibran- 
gcntcm BTutconftans AG ad dificrciiriam qua BC 
excedit AB, dc/cripra ad afvmptorum KD logiftt- 
ca(cll auiem KD ad GBnormalispcrA)cujus ipfa^ 
. AG fit iubr.u;gcns,quiauc ad afymptotumaccedat 
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ad parres D, qualis efl IGE, & cujus initium fiat in 
A,affumaturquevisAD--fc=y,eric enim DE-zi 
tiim addiris duabus AD, DE } ex eatum iummade- 
matur a, rcliquumque applicecur in DC,& fic pun- 
£tum C erir in optata cutva. Ptiot autem tcquario 
iubec defcribi logiftkam quidem eiufdem iubtan- 
gentis AG, fed quar acccdat ad axem ad partes K, 
qualis eft FGH tum, afsumpca arbicraria AD — Iz, 
& duCta ordinacaDF, que erit z,iubetinveniriccr- 
tiam poft FD, & GA , eamque addi ad AD, & ex 
fumma tolli a, ficque ordinatam DC inventum iri 
docec. Patetautem fi logifticaGE producatur in I, 
fummaturquc AK— AD,fucuram KI—DF,fcdcum 
fint DA, AK xquales, eric ei logiftice proprietate 
ED, AG AG, KI iivc FD , eft crg6 FD cercia poft 
DE,&AG,five vicevccfa,ED tertiapoftFD,& AGi 
eum igiturdcbcamus cxvicquationis x — Iz— a-t aa 

hanc tertiam addere ad AD, & h.rc tetria lir ipfa 
DE, manifcftum fit, hanc confttudtioncm candcm 
efse cum conftrucrione axruationis x — — h— a-^ z, 
eandemque numero curvam firbminiftrarc. 

117 ^quario altera x-y-a elt ad reitamGL, 
rangcncem logifticam GE in G , fivc angulum 4j. 
gt.iduum faciencem ad puu&um G cum rcdra AG. 
Ha;c rc£b , cjua* & ipia fatisfacir qua^ito nfympio- 
tus eft curvc AC per cxpofir.im conltructioncrnj 
prcdefcripieipoiiia AD~— Iz)CuiitDC=- Iz-a-*z, 
d de- 



_ ■ ■- : ^ 



C demas ex hac lineam DM, rcliquum MC erir=z, 
quia DM five illi <qual is DL cft — lz — a. Au&is 
aurem pcr equalia intcrvalla iineis AD,cft ccrtum, 
3i correfponcientcsGM per equalia intcrvalla auge- 
ri,quibuscum ordinatf MC — z cpmpetaur, quc 
gcomctricz dccrelcunr , patet curvam AC forc lo- 
gifticam cjuandam ad afymptomm G'M, ordtnatas 
tamen ad illum Iiabcntem in angulo femirccto in- 
clinatas. 

Propofaio VI. 

i i8l3R°t)l cma prarcedcntis propofitionis doil. 

X rnultum variabicuc fi curva fic dcfcriberi- 
da in qua reciproce applicaca fit ad iubiangcniem 
ut portio NC ad conftanrcm . Venim li pro rcica 
AN figura: 3 3. fubftiruatut curva qu.-tvis AC,ita ut (fe-j-w 
cun-a quarfita ED banc habeat proprierafemutejus 
ordinata ita fic ad fubcangencem, ut diffetcntia in- 
tcr dacam ordinacam BC curva: dara; AC, & qua> 
firam BD, ad conftancem a, xquacio ad quam per- 
venictur, erit quidcm magis compofita,ied pcr ean- 
dem camcn rcgulam poteric rcduci, qua fuperiorc 
propofirionc fumus ufi ; Vocando igitur AB — x, 
BD — y, BC — q manifeftum cft q Jari pct x, nil 
aliud enim importat dari curvam ACquamnocum 
clTc quomodo ordinaca quaivis CB dcpcndcat a uia 
abfcifla AB. Proprietas porro curva; ED imporrac 
ut y, ydi y— q,a; undc ady-ydx— qfljc. Eftau- 
"d/ 2 t tera 
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ifto 

"*■) tem hic codem ratiocinio utcndum duo fiipra ufi 
fiimus . Cum enim qdx fit tranfcendenter lalcern, 
inccgc,ibilcmcmbram,reliquumeit uttalisiubiticu- 
cio adhibearurloco dx utduomembra ady,ydx in 
arquatione qdx — ydx — ady intcgrabilia exiifcim ; 
inveoietur itaquc iubftitui poiTe dx — adz , unde x 

— Iz. Facta fubftitucione ccic qadz ~ yadz— azdy, 
ubi q daiur pcr z,quia cura nocum iir quomodo.q 
dctur pcr x, & cum x fit — It, notum eriam cric 
quomodo q decuc pec ]z,acproinde etiam quomo- 
do dciur per z. Dividcndo dcindc equaiioiienjj 
Jiancpcrzi etit qdz. — ydz-zdy,unde incegran- 

do ^.qdz —~- ,, auc £* qoz y ,undcvel 

erir y abfblutc— — z />qdz,vclerir y — ~-z /-qdz 
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gi(tica,eujus fewmp. gratia) AFordinata per A fit 
iubtangenti a:qualis,qua-quc produ&a ab afympto- 
10 difccdat ad partes B. Tum aflumpta quavis or- 
dinata BG =z, erit AB-lz=.j(,&CB:=q; .tjitn fiat 
i, a ::q,ad aq , cui arqualis ponatur BH, ficrquc 

fic curva quxdam AH. Elcmentum fpatii ABH, 
crk ipfaBH ducfla in ■differeatialc cjc AB,five ex Iz, 
quod differentiale eft adz . Igitur boc clcmentum 

crit aaqdz , & fpatium ABH crk ^aaqdz, quod 

fparium divifum pcr a dat £• aqdz i iam fiat ut a, 

ad z, ita hoc fpariu per a divifum £>aqdz ad quar- 

ta z £■ aqdz,qu? dematurcx z, &erit z— z £-aqdz, 

qnanriras, qua: ex vi invcnnc axjuarionis eft — y. 
Aur etiam iuffidet fimpliciter quanritaris ipfius 
2 £ aqdz' ncgativum abfquc ulla quantiratis z ad- 



ditione applicare in BD pundtum enim D eriam. 
fic inventum erit in quxfita curva., cum fJr ctiamj 
cx Vifisy = — aqdz. • ■,. 



iSi 

C O S. 0 L L. 

i io/^ Urva fic defcripta multis ih cafibus pote- 
V_j rit cfTe algcbraica;& fpeciacim cum cur- 
va daca AC fuerit dc numcto pataboloidum , fiui 
fiicrit q — x pofito tanien n efle numcrum inre- 
grum,&pofirivurn. Cutn enim q fic — x" fivc — lz." 
quancicas aqdz , fivc az — * lz"dz, eric cx vifepi 

CiM.S:.) mcmoraca; feriei, incegrabilis & quidem raliter ut 
. ejus integrale, prarccr fimplicem z,qu.-c rotum illud 
dividetjiiulla z prarrerca ingrcdiarur, ied folum Iz. 
, Cum autem intcgrale hoc debeat dcindc ad obri- 
nendam y muItipJicatiper z, dividiverdper a,cva- 
ncicct omniiio z ex quawkacc— z n aqdz, fivc ex 



valore ipfius y, foia remanente Iz , pro qua poncn- 
do x , orictur inter x, & y iquacio purc algebrai- 
. ca, naturam quefitc curvx EDdcretminans. Exem- 
plom fic cafus,quo AC fit paraboloisexpreflaper q 
— x*, five — iz J . In quo cafu aqdz crit —z~ Mz'dz. 

Hujus quanciracis integrale fubminiftrac f^pe citaca 
. feries, cftq; r z ~ 'h'az—:~ Iz ! — ^alz*— Saalz— tfa*, 



ighur-z r-aqdz eric - Iz'-f jali 1 -* tfaalz-i-tfa J 



- y (fivcljmusutipjuatione y— — z ^aqdz) [uuc- 



quc fubftituendo x pto Iz ctir arquatio pure alge- 
braica x^jaxx-i-tfaax-MSa^aay procurvaquefita. 
At fi utamur alia xquationc y =z— z £ aqdz 

curva non erit algebraica fruflia enim fit fubftitu- 
(io in quanritarc lz ! -t- }ah'-t tfaalz-f Ca 5 lirera: x 
pro Iz, cum cicinde adiungi debcac z,ficque non o- 
mnino tolli poifit liteta z, quo fit ut quantiias x fic 
puie rranfccndens, logaritfimus nempc cxipfa z. 

Rcddit igitiit cafus,quocadcma:quario differcn- 
tialis ady = ydx— qdx duabuscommunis fiicurvis, 
uni quidem algebraicx, alteri tranfcendenti, quod 
& praxredcnre Propofitione intcrdum accidcro uo- Om+J 
taveramus . 

1 

C O R O L L. ] /, 

1 1 1 T7 Odcm pono proceflu patct quod fi q con- 
%2j Jriterit ex quotvis ictminis, quoium dn- 
guli habcant x ad quamvis porcilarcm integram, 
' & pofitivam , erit curvarum quarfiro noflro iatisfa- 
cicntium altera algebraica, altera tranfccdens .Quod 
oitcndcrui facile, applicando cuivis cx his rcrmims 
demonllratioucm quam dc unico tctmino x " mox 



»*4 

arculiraui exemplum fit, pofiro q ~ *x -+ *, f IU e q 
^xr^axi tunc enrm, quantitace aqdz exiilenre 
— z~ *Jz* dz-^az — *Izdz , cjus iuccgralc ^aqdz 
crir— Iz*— 3alz— 3aa,&quantitas — z /-aqdz crit 



iz" -+ jalz -+ 33 a s hinc acquatio quarfita: curva: cric 

lz*-* 3alz-^ jaa — y , auc Jz*-*-3aIz^ jaa-t- az — y, 

-quarum ptior pcr fubfrfrucionem x loco Iz in algc- 
braicam vcrcicur xx-t-jax-t-jaa— ay. 

Propofitio VU, 

iii/ ' Onftruximus prarccdcnri propofitioiic 
cquationem ady — ydx — qdx, eidem- 

que lcge conliructur ady — ydx -f- qdx. Nuncre- 
■ gulam' univcrialiorcm rcddendo, coiiitrud-ionem 
-jnolimur cquarionis aady = bqdx — h pydx, ubi q, 

Sc p intclliguntut dari quomodocumque per xiap- 
-pofui conltances aa, & b ut dimenfionum nurae- 

rus ubique idem fcrvetur. Pro buius arquacionijrc- 
•folutione, fivc indercrminatarum feparacione,cum 

bqdx fit per fc (cranfccndemer faltem) iniegrabilis, 
re- 



reliquum eft, ut mcmbra aady, pydx fimul fum- 
pta integrabiliafianc, falua.Tquatioiieaady — bqdx 
-t- pydx.hoc obtinebimus dummodd pro pdt po- 

mmus adz ,five Iz — /• pdv . fic enlm dx = aadz, 

I i pz 

Sc pdx — aadz . fubftituco igitiif pro pdx cjus va- 

lorc, & pro dx alio cciam cjus valore , erit stqua- 
tio aady — bqaadz -+ aavdz vel zdy—ydz — bqdz, 

pi Z ^ I JIL ' 

&zdy— ydz — bqdz , undcintcgraudoy — / bqdz 

u ptt v z * pzz 

vel y — i = £• bqdz,quarc vcl y — z ^ bqadz vel 

y — z /-bqadz =tz. Harcaxjuatio jam conftrui 
* ~P"~ 

poteft, quia afTumpta x adlibitucn, dabicur falcem 
tranfccndcnccr /> pdx fivc Izi data Iz, datuc Si z 

per3ogarithmicam;datapotroz,dacur ^bqdz, & 

omncs rcliquc. quatitatcs dantur, quasarquatio con- 

113 Etic igitur talis conftrudtio. AQumatut ar- 
bitraria x, qua aifumpra jam danrur p, & q, qua- 
A a tura 



rum urraque daturper i . Fiat proinde primo eur- 
tfS-M- V a AC,cujus abfciflis AB exiftentibus x, fic CB = p. 
Tum porro fpacio ABC ubique per a divifo equalis 
abfcindacurDG cjc afymproto DG logiftic? EF fub- 
tangentetri habentis ED = a; tiim ducaturapplicara. 
GF^quareric^zquia cjusIogarithmusDG- ^ pdx. 

Tum alia curva HK conftraacur , in t]ua abfcifl? 
quidem HI = DG = Iz, ordinata: vetd IK fint.abqj 

dcindefiatutaa,adfpatiumHIK(quod erit =. 
■C "k^z ) ita 2 ad quartam z /» bqdz, quarta ha;c 

proporrionalis crit quarfira y, vel etiam ii illi adda- 
rur vcl demacur z, ficr quarfita ordinata y,qu?fiap- 
plicetur in NM , ita ut ejus abfcifla LM fit — x,erit 
LN quxfita curva. 

C O R 0 L L. 

i i.f/""' Urva & defcripta interdum poreric cfle 
Vj algebraica. Nam fi p fit poteftas qua> 
yis ipfius x , ut fi fuerit pz x" ,unde quantitas 

pdy fuetit x— ' = h 3 & x = ^ a b 

fiierit autem er uni flraul q quivis potcftas ip- 
fius 
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fius t, ut <j — X* , unde - —" lz 
a * 

in hoc inquam cafu bqdz mvcnietur elTc quaticaB 

~~7T"""ba lz— "dz > & fubftinendo pro p 

— - - - 

valorcm pj-ti ■""*"' a "^ 1 " Iz ■"*', eric ctiam bqdz 

— ,4, b a"~" ]z *~" dz , und£ ejus iutegralc 

/*bqdz invcnicrur fmodo n-m iit numcrus in- 
* pn m-u 
rcgcr pofirivus)& integralc hoc, prarter fimpliccm 
z,qux crit in dcnominatorc nuliam aliam z habc- 
bit,fed tantum lz; hincq; fit ut hoc intcgralc perz 
multipiicatum (qui eft valor incognica: y) nullare- 
nus literam z fit habicurum, Icd cancum !z; pro Jz 
vero poncndo cjus valorem x"~" eric iquatio y 

— z./*bqdz purealgcbraica,cuminterimaliaequa- 

rio y — z r> bqdz z fit rancum trantcendens,cum 

Aa i utram- 



i8S 

utiamcjue z , & Iz contineat. Ad hoc igitur ut,exi- 
ilentibus p, &c q poreftatibus ipfius x , Yinea defcri- 
pra fecundum arquarionem aady — bqdx -t-pydx 
' cflc pofiic aIgebraica,dcbercxponcnspoteftarisiitc- 
. ra: x in quantitatc q mulclatus fimili exponenre 
quanritatis p, &divifuspcr cuudcm cxponcnrcnL. 
litcrx x incjuanrirarc p unirarcaucrum,quoricnrem 
prcbcre integrum, & pofirivum. Sir exempli loco 
i = ~ 4, m — - i 3 erit tunc a'bq<iz - blz"dz,cu- 

jus integrale-blz'— ibalz-tbaa , cjuod integralc 

per na divifum , & per z multiplicatum dabit 
z £ bqdz = y — — blz'— ibalz — ibaa, vcl etiamj 

y— a a z — blz* — ibalz— ibaa ptoptcr yqu£cit 

— z £■ bqdz ^+z. Haiuma:quationuinpriorefl:aJ- 

gebraica, ([uia,pofito pro Iz ejus valorc—aa, &pro 

lz' 3 a* j equatioillaiict ibax — ibxx— baa-xiy. 

' ' 

Igitur etiam equario aady=bqdx-!-ypdx intetdum 
curva: algebraica: quadrarc poteft,dum fimul tran- 
fccndcntcm aliam iccjuebcne rcprcfcntat. 



CO- 




CORVLL. II. 

1 1 j Ed etiam fi q non fic una quantiratis x po- 
l3 ceftas, fed componacur ex pluribus termt- 
nis.quorumunumquemqucingrcdiatuc x adquain- 
vis poteflatem clevata, repcrietur algebraicam pof- 
Je elie lincam arquationis aady — bqdx-i-ypdx . Sic 
cnfm q quanticas talis, qualcm nuuc diximus, & p 
poteftas quxvis ipfius x prorsus ut in pnccedcnti 
CotoJlario } exempli gtatia fit p — x a , unde x 



z"~" uc fupra inventum eft ; q 
X' &c. ficque inveniemr cffc q 



- tm **' a "**" Jz -+ a lz~+* 
&cc. unde cric bqaV=^7"" 1 " 1 ba "** Jz""*' dz -+ 

^Z^"-*'ba — " h— r ' dz &c. & ponendo pro p 

valorcm ^ZTi ■**"' a""*' Iz*"", fiet cciam bqdz 

e " H 

-^I^" - " ba"~*' Iz^dz-t-^^Ti""** ba *"*' Iz *"*•' dz 



Btc. quxctiam quantitas crit intcgrabilis fi n—m, 
bi-h 

r— m &X. fint numcri inrcgri, & pofitivii cumque 

m-n 

in hac;equatioiic adfit zz in dcnominatore fivei - * 
in numeratorejadetitinintegraliz-^jdve z in dc- 
nominato,-e,quare mulriplicato integrali per ZjCva- 
nefccr z, & fola rcmanfiira eft Iz in quantirate 
z r bqdz , qua; quantitas, vel eft y (tuncq; igitur 

crit y algcbraica) vcl crit illi addcnda, dcmcnda- 
ve z ad efficiendam y, quar tunc proinde crit ttan- 
fcendens. Difcurfus idem eft quo in CoroII. pra;- 
ced. ufi fumus. Eiemp. fit quado *»— i,r— 1 1,0=8; 
quantitas p crit xx , vndc j-pdx — x' . Dciu- 



dequantitas bqdz erit 9balz'dz-+i7blz , dz,cujus 

6».<*.) intcgr- crit— *7blz 3 — ?obalz' — iSobaalz— i8oba' 

— ^bqdz. Hoc incegraledui5tumin z, &divifura 

per a dat — l^blz' — ciobalz" iBobaalz — iSoba'> 

unde vcl y erit scqualis huic quantitati , vel eidcm 
addita dcmptavc z,habebitur y i runqi iquario eric 
tfanfceiidens, cum tamcn nifi addatur, vel dema- 
tur z aiquatio fit algebraica; fubftituto nempe pro 
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Izvalore x* etit *quauoa*y-f x'b-+ ioa J bx'-* 

6oa'bx*-+ iSoa'b=o, ' . . : 

COROLL. W. 

ji£"\ 7"Idimus prccedentibus duobusCoroIlarijs 
V quomodocurvae_quationis aady^bqdi 
M-pydx pofljt eireaIgebraica,proprcreaquodquan- 
titas ^ pdx iit algebraica. Sed etiara fi hec quan- 

titas £*pdx non ilt algcbraica, adhuc tameninva- 

rijs cafibus curva pcr praxedentem eauationem in- 
dicata efle poterit algebraica; ut ii fuerit £ pdx 

quanriras iimplcx Iogarithmiea,hoceft p- aax - "-' 
undc pdx — adx & £> pdx —lz- Ix, unde X~ z 

nuic enim quantitas r haqdz eririnregrabilis mo- 
_ ~p^~ 

Ao q fimul 8: femel conflec quotvis terminis quo- 
rum fingulos x vei z ingrediatur ad quamvis pote- 
iTatem clevata,& nullus fit rcrminus in ipfius q va- 
Jorc, qucm z, vel x, qua: jam unum idcmque iunt, 
116 iugrcdiarur,cum cnim p fit aaz— ', crir pzz=;aaz 
unde baqdz erit lemper, quotcumque tandem ter- 



n fit t], quanriras inrcgrabilis,mod6in nul- 
lo tcrminorum ipfam q conftiruenrium abfit quan- 
titasz. Si aurem baqdz elt algebraice integrabi- 

iis, «ic ctiam x r* baqdz ^ z quantitas algebrai- 



ca, cum z fit ipfa X, & prolndi ctiam y crit quan- 
riras algebraica. Arque ruuc quidem nuila e/Ie po- 
tcitdifficultas,fiquidcmpofiro p — aa cquariomu- 

ratur inaady=bqdx-^ aaydx, &ducta:cquatione 

in K,&fatratranfpoiitione xaady— yaadx=bxqdx, 
& divifio per xx,deinde facta intcgrarionc aay 

— £• baqdx , undc crir y = X £■ baqdx prorsils ut 



prodit pcr regulam hujus propolitionis fubftituro 
tanrum pro p valorc aa . 

117 Ar fi p non quidem aa fupponcrctur, fcd 

»aa,pofiro» eflc numerum quemvis, effer pdx 

= nadx — adz ,undefumptO utroque logarirhmo in 
— x 1 

lo- 
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logarithmicacujgs eadcm a fir fubtangcns, cric nU, 
— Iz, unde,abieutis logarithmis, x" — z; undc y five 
S£ baqdx - x* box-^dx -» vd -je" filibuc- 



nc. Quarc tunc ctiam curva cric a!gcbraica,modo 
<j conitet ex quotvis terminisquomm fmguli ipfam 
x concineant clcvacam ad quainvis poteitatcm,cx- 
ccpta raiitumraodd poccftatc cujus iadcx fu n~ i .. 

Prapefim III. 

118 Q ua »°' ) *' 1 " , dy-pyb"-'dv H-qy"dx 

reducccut ad squacione cjufdcni for 
mar cum illa, quam preccdenri propoficionc conllru- 
ximus; lubfticuamus enun locolicera: y valoierro 



u' ' ,&prody t u' J du,pro y"vero u'--, 




& fa&a fubftiturione, divifaq; arquaciotie pcc u'-" 
dabitur aiquatio 1 bbdu- pud* .+ bqdx, Hax a> 



quatio cft cjufdem forrnx ac aady— pydx -+ bqdx, 
cjaam fupra conftruxiraus, nacn quar quanrica.s in,< 
cc|iutioneprop.anceced.vocabatiir a,hiceft ^/J^ 

B b & ~" 



& qua: ibi crary niuic vocatur □ , reliquis deinde 
dcnominarionibus invariatis, ita ut jam poflimus . 
hanc equationem conftruere' fccundum regulas ibi 
tradit.is; & poftquim couftruxerimus , & ihvene- 
rimus quantitarcm u, ad invcnicndam dcindequa;-" 
fitam y dcbet tantum u clcvatum ad poreftatem 

i dividi per b '— *, quotiens cnim crit quxfita 

ordinata y curvar b""" dy— pyb""" dx ~t.qy"dx. 
113 Cum valor u arquationis 1 bbdu^pudx 

•* bqdx fit z j-> bqdz, vel etiam c+z r bqdz, crit 

y a:qualis utrivis, vel utriquc harum quantitatum 

ad potcltatem 1 elevarx, & dcinde pcr b '— di- 

vife. 

C O R O L L. 

i3o/"\Uando in arquatione b"' dy— pyb"— ' dx 
r* qy"dx firp qufvisipfius x poreftas m, 
^^^- & (imufq coniliterit ex quotvisrer- 
minis in quorum unoquoq; quantitas x rcperiatur 
ad poteftates elcvaca quarum indices r, j,-&c. iiu- - 
guli numero m minuti diviiibiJcs iinr per 
in(iiper n (uerit nuraerus rationalis , curva pcr hanc 
Squationcm cxprefia poicrk clle algebraica . Fadta 
enini 



cnfm fubftitutione,&redu&ionec^uationis ad fim- 
pliciorem i bbdu:=pudx -* bqdx > hujus etjua- 

tionisradix u valorem unum algcbraicum obttiicc 
cxlupravifis;quare,ficlevecur ad porelraremcxpo- On:j.) 
iieutis rationalis i (eric uitcm ratioualis expo- 

ncns,quoties » fic numcrus rationalis) tVdmdatur 

per algcbrakam quantitarem b ' — « , fiec valor u- 
nus lirercj y algcbraicus . Secus vcro Ii utamur alio 
valorc literc u traniccndenrc, quo ad valorcm ipfius 
y etiam rranfcendencem perducemur : ponamus 
cxempli vice m — i , fivc p — x, r veio = } , & j 
r: j 3 noc eft q — ibbx' — x> vero = ica *-qua- 

4 b * - 

cio b™dy~pyb^"dx-i.qy\b;rnurabitiiriiib 1 dy 

— xyb 1 dx-+ibby * x'dx — x'y 1 dx ; po- 

nendo igicuirpro y valorem uu ,e<juaciofiec lbbdu 

= uxdx-+ix i bbdx— x r dx,quc eft a^juacio qufdera 

formarac aady — ypdx-*qbdx; qua: enim hic cft ("■'"J 
aaibicft ibb, qua; hic y ibiu,&qua: hic b ibi 
eciam b vocacur, qux vcro hic p , & q, ibi x , &i 

Bb i zx- 
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is'bb_j(' audiunt .Refolvamus igitur ecjuacionem, 



ibbdu — uxdx-+i)£ J bbdx — x'dx; crirporro /*pdx 

iivc p xdx hoc cft XX . — Iz , uride erit x 
y / ~_b~ *V ibb 

quanritaris buius integrale /• tjbdz {pofito loga- 

1 ~i ~r 

titbmos fumi in logarithmicajcuius/.bb fir fubtan- 
gcnsjeft ilz'-+ jlz Tbb — sbb,acpromdez /-l^dz 

" bT l~~r 

crit zlz*-f;Iz v^ihb-^ 6bb _ u, vcl ctiam u _ 

bz-nlz'-f jlzy^ibb-^ «bb. Horum valorumprior 

- - 

eft algebraicus, fubftituto tantum pro Izvaloro 
xx iittiuc cquatio x^-nsbbxx -+ i4b*_u;cum 

W~~b * b ' 
autera uu fity «quationis propofirar, crirtan- 

dcm quarfiia cuivx arquatio tantum algebraica 

y_x'_^ S4b* X*-+ J76b*_. nbbx 1 — iSSb 1 xx y 
_- 

Intcrimfiex alio valorc ilz'-f jk * , ibb"-t- sbb->bz 

... ~b 

erua- 
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cruamus valorcm quefita: y, habiruri fumus cquar. 
b' y-4lz*-F j cb ♦ -i- bbzz n.Ii , ^/7bb-4-4i.lz*bb 
-+ 4iz*bz -f-jfiJzbbt/TbS-,. elzbz/Tbb -+ nb ! z tra- 
fcendentem curvatq; cranlcendenti infcrvicntem , 

Excmplum hic affcram non fanc iniucLindura, 
uc apparear inrcrdum ope hujus , & fimilium rc- 
gitlarum ad curvas nos deductum iri,quas algebrai- 
cas cerre iion exiltimabamus, & proinde inrcgra- 
bilcs cfle quafdam a-quarioncsinvcnicmus quasrau- 
qaam uon intcgrabiles ante rcicccramus. 

131 Fingamus nobis curvas MQ, PR. efle para- 
boias quarum paramcrri ipfius quidemMQfit AM, 
PR. ver6 fir PA,&ficinfinitxalia;adcundcm axcni 
AP parabola: inrclliganrur, qitarum paramctri ref- 

f>ecrivis a- fi.io puncto A vcrticum diltaiirijs arqua- 
:s finr, duccnda fit curva omnes ralcs parabolasad 
angulos reelos fccans. Efto in quarfira curva pun- 
dtum Q_, & per illud dutla intelligatur parabola, 
gcnitrix MQJra ur MA fic ejus paramctcr,& vocc- 
tur abfcifla curva; qua:fitx a puncto A in axc AP 
= x & cjuftlcm curvre ordinata ~ y, itaquc ejus fub- 
normalis crit = ydy dcbet autcm propter normali- 

~dx' 

tarem curvarum ciTe ba:c fubnormalis ipfa fubtan- 
gcns puncli Qin cutva MQ,erg6, vocando MA 
parametrum ipfms parabola; MQ= u, & rcliqum 
abfciflar = x — u, & ejusduplum,fubtangens fcilicer 
puncli QJn parabola MQ= ix — iu, cric hecfub- 




tangens ix — iu ± — ydy, cft autem abfcifla iru - 

parabola hoc cft x-u in paramecrum u ducH. 
— yy> cr 8° xu — uu ~ yy <5< indi licc u — x -+ 

V \ xx— yy i quo valorc in Iocum u fubfticuro in» 
arquationc — ydy z: ix - iu iupcrius invenca,cric 




■— yy fq 113 " 0 ptocurvaqua;- 



fitajtjuata quidem, fi integrabilis c(Tcc,intcgrarcmus 
uriquc J &: curvata queficain pure algcbraicam e- 
rueremus. Vericm non conftat cfle intcgrabilem , 
nec quavia poflinc indctecminaca: cum iiiis diflc- 
tencialibus ab invicem (eparari,qua propter ad rol- 
lenda figna radicalia pono '-xx'— vy effe quadra- 
tum, & invenio x — tt -+yy , & f f t 

— j J/ 7«-yy 

— yy-tt, undearquatio propofica mutabitur iru 

hanc pro curva quefira :equarionem itrdc-+jtydy 
-lyydtn o & dy -i t - 1 ydt - t ty -« dtj in 

.118J n "p ro y ponamusv/T & pro*dy ponamus 
dr fict cquacio dr — — 4 t dc -4- 4 t — 1 r dt 
a^T" 7 7 

. ciuf- 
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e]ufdem forms ac fuperiiis hac propofitione confi- (■■' 
dcrata pjuatio aady — bqdx -i-pydxyqua: cnim iru 
{cquationc canonica eft aa hic eft = i , qua: ibi eft 
y hic eft - r, qua: ibi — b hic — i , qua: ibi x hic 
cft — t, qua; ibi q hic eft — — 4 t, & quar tandenu 

ibi eft = p hic cft = 4 t — ' . ItaquCj fi ponamuE 

pdx — adzjfive 4 t — 1 dt = dz, five 4 lc = Iz in.- 

fubtangcntc 1, invenictur, abie&is Iogatithmis,t ' 

-Zj&dz = 4t ' dt. Eft autem in arcjuatione 

aady ~ bqdx -+ pydx quantitas y~zr* bqadz , 



vcl y = z r bqadz ;+ z, ctgo, fi pro z & dz fubfti- 
* P~~ 

ruas valores mtix afsignaros , & deinde pro a, b 5 q, 
& p ctiam fuos valores , babcbis r in atquationc 

dr - - 4 tdt -+ 4 t — rdt - t » t 1 dt vel 



:i'-it' (additaconftante ad lubiruma'^ 
i 

itaqihoc imegraliin c ' du&o,fict r=a 't' — — tc. 

Hic additio ipfius z , vel t 1 eflct frullranea curr- 

folum membrum a ' t ' pofsit augere . Invcntaj 
iraque r , ad habcndam y erit opus ipfius r, leii 

a ' [ * — .1 tt radiccm crucrc, cricque liaic radix 



y — V i ~ 1 1 - J. tc , & cum fit x — tt -+ yy, in- 
vcnietut x — a 1 c ' -+ j_ t; itacj; afliimpra t ad 
libitum, & abfcifla quancitate xri't ' -!-J-t 

CEatyz:^ i* t~* — -rt erit puncliim in opta- 

ta curva, & fi rem fyntheticc nunc expcriamur in- 
venicmus curvamficconfiruftamhabere fuamfub- 
normalem atqualem fubrangcnti paraboia: gcnitri- 
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cis MQ^ Quod ii ex :equat. x = tt -+yy eniatuc 



valoi t = 7 r -+ f 7*x - "yy,&:bic deinde fub- 

iticuatutriccine^uacioncxrra >t 1 -f--ltfiet£- 

«juatio pro curva qua-fita'aigebraica quidem erit- 
que fadlb debicis prarpararionibus, & operationibus 

-fx— yyil^a x-+a j/^n-jy = aa. 
Cum verd fuperius invenerimus hujus curvar equa- 
tionem diffcrentialem eife — ydy :r x— ly/^ ~ ^ 



fcquitur hanc ccjuationem, fi integretur,reftitucre 
illam quam modo invcnerimus,quod fieitperiamur, 
dffrcreniiandoiuperiusallatam, invcnicmus opcimc 
fucccderc, quare patec,& fquatiouem aady-bodx 
-f-pydxiuterdum curvam rantiim aigebraicam ce- 
prcientarc , nullam fimul admittens tranicenden- 
tcm, quc iacisfariat quxfito. 
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DD.Rondellus,&Ferzalia prs- 
fentis Operis de Conftru- 
ctioneiEquationum diffe- 
rentialium primi gradus 

in Tbilofopbica lnquietorttm 
AcademiaCenforeseletli,om- 
nia in ipfo contenta ejufdem 
^Academiae legibus, atque In- 
flitutis conformia ejfe retule- 
runt . 

V.F. Stancarius a Secretis. 
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V. D. Francifcus Aloyfius Barelli Clcr. Reg. Cong. 
S. Pauli, & in Mcrropol. Bo.nonicn. Pccnitentia- 
riusproEminentiiiimOj&RevcrenJifsimo Dom. 
D.Catdiiiali Iacobo Boncoropagno Acchiepifco- 
po, & Principe. 

CUm ego iufrafcciptus Sancliisim.-E Inquifitio- 
nis RcvilbrOrdinariusIegcrimlibrum infcri- 
ptum De ConfiruStione Bmtattonnm diffirentialutm 
primi grattui, Antbore Gabriels vlfanfredio, ip/uia- 
cjue obiervaverim dumtaxac firmam, pcrurilem- 
c]uc fcicntiam cbntincrc,hacde caufa publici ju- 
ris ficri poflc dijudicavi. 

Hicmynianus Rondelli. 
Stantc pra:fara Atteirationc 

Imprimatur. 

F. Antoniits Lconius Incjuifitor Bononix. 
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Pag.t 66. Iin.i $. iii <]uantitatc njx&^/^+xiy—^ 
\/ -yy 

pro tcimino xdy lege xdx. Reiiqiia Ortogra- 
phica vel alius gcncris Iphalmara benignus Lc- 
flor facile , ut puto , advertet, corriget, attjuc 
ignofcet. 
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